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AMERICAN GEOGRAPHICAL SOCIETY. 



To the Banordble the Legislature of the State qf New 
York : 

In presenting this our first annual report, in confor- 
mity with the provisions of the act of April 8, 1871, the 
undersigned beg leave to say, that herein will be found 
embodied the Society's charter and amended charter, 
its by-laws, the list of officers, honorary, corresponding 
and resident members, its receipts, expenditures and 
financial condition, up to the present time ; the annual 
report of its Council, the reports of its various officers, 
the state of its library, and the papers read before it, 
containing a large amount of new and valuable infor- 
mation, especially in reference to the geography, the 
industrial and commercial interests, of our own country. 

Respectfully submitted. 

CHAS. P. DALY, President. 
P. A. CONKLING, 

Chairman qf the Council. 

HENRY CLEWS, Treasurer. 
Dr. E. R. STRAZNICKY, 

Recording Secretary. 
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CHARTER OF INCORPORATION. 



Granted Afril 13th, 1854. 



The People of the State of New Yorky rej?resented in 
Senate and Assembly^ do enact as follows : 

Section 1. Gteorge Bancroft, Henry Grinnell, Francis L. 
Hawks, John C. Zimmerman, Archibald Russell, Joshua 
•Leavitt, William C. H. Waddell, Ridley Watts, S. 
De Witt Bloodgood, M. Dudley Bean, Hiram Barney, 
Alexander J. Cotheal, Luther B. Wyman, John Jay, 
J. Calvin Smith, Henry V. Poor, Cambridge Livingston, 
Edmund Blunt, Alexander W. Bradford, and their asso- 
ciates, who are now or may become hereafter associated 
for the purposes of this act, are hereby constituted a 
body corporate by the name of The American Geograph- 
ical and Statistical Society, for the purpose of collecting 
and diffusing geographical and statistical information. 

§ 2. For the purposes aforesaid, the said Society shall 
possess the general powers and privileges, and be subject 
to the general liabilities, contained in the third title of the 
eighteenth chapter of the first part of the Revised 
Statutes, so far as the same may be applicable, and may 
not have been modified or repealed; but the real and 
personal estate which the said Society shall be authorized 
to take, hold and .convey, over and above its library, 
and maps, charts, instruments and collections, shall not 
at any time exceed an amount, the clear yearly income 
of which shall be ten thousand dollars. 

§ 3. The officers of the said Society shall be a presi- 
dent, three vice-presidents, a corresponding secretary, 
a recording secretary, a librarian, aiid treasurer, and 
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such other officers as may jfrom time to time be provided 
for by the by-laws of the said Society. 

§ 4. The said Society, for fixing the terms of admission 
of its members, for the government of the same, for 
changing and altering the officers above named, and foi 
the general regulation and management of its transac- 
tions and affiiirs, shall have power to form a code ol 
by-laws, not inconsistent with the laws of this State or 
of the United States; which code, when formed and 
adopted at a regular meeting, shall, until modified or 
rescinded, be equally binding as this act upon the said 
Society, its officers and its members. 

§6. The Legislature may at any time alter or repeal 
thi& act. 

§ 6. This act to take effect immediately. 



Btatb op- New Yokk, } 
Secretary's Office, \ 

I have compared the prccoding with (he original law on file in this office 
and hereby certify the same to be a correct transcript therefrom and of th« 
whole of said original law. 

Given under my hand and seal of office, at the city of Albany, 
[l. 8.] this thirteenth day of April, one thousand eight hundred and 

flf ty-fonr. 

A. G. JOHNSTON. 

Deputy SecreOiry of StnU. 
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AMENDED CHARTER. 



Pasbbd Afbil 8th, 1871. 



State of New York, No. 237, in Senate, March 7, 
1871. — Introduced by unanimous consent by Mr. Bradley ; 
read twice and referred to the Committee on Literature ; 
reported favorably from said committee, and committed 
to the Committee of the Whole. 

Chap. 373. 

An Act in relation to the American Geographical and 

Statistical Society. 

Passed April Qth, 1871. 

The People of the State of New TorJc^ represented in 
Senate and Assembly ^ do enact as follows : 

Section 1. The name or corporate title of the said 
Society shall hereafter be. The American Geographical 
Society of New York. 

§ 2. The objects of the said Society shall be the advance- 
ment of geographical science ; the collection, classifica- 
tion and scientific arrangement of statistics, and their 
results ; the encouragement of explorations for the more 
thorough knowledge of all parts of the North American 
continent, and of other parts of the world which may be 
imperfectly known ; the collection and diffusion of 
geographical, statistical and scientific knowledge, by 
lectures, printed publications or other means ; the keeping 
up of a correspondence with scientific and learned 
societies in every part of the world, for the collection and 
diffusion of information, and the interchange of books, 
charts, maps, public reports, documents and valuable 
publications ; the permanent establishment in the city of 
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New York of an institution in which shall be collected, 
classified and arranged, geographical and scientific works, 
voyages and travels, maps, charts, globes, instruments, 
documents, manuscripts, prints, engravings or whatever 
else may be useful oi; necessary for supplying full, accu- 
lute and reliable information in respect to every part of 
the globe, or explanatory of its geography, physical and 
descriptive ; and its geological history, giving its clima- 
tology, its productions, animal, vegetable and mineral ; its 
exploration, navigation and commerce ; having especial 
reference to that kind of information which should be 
collected, preserved, and be at all times accessible for 
pi^blic uses in a great maritime and commercial city. 

§ 3. The power given by the act hereby accorded to the 
said Society, to take, hold, convey, manage, and make 
use of its real and personal estate, shall be understood 
as authorizing said Society to take and hold by gift, 
grant, bequest, devise, subject to all provisions of law 
relative to devises and bequests by last will and testa- 
ment, or purchase real estate to the value of three hun- 
dred thousand dollars, and to invest its income or its 
personal estate generally so as to produce a regular 
annual income sufficient for the accomplishment of the 
purposes set forth in the first section of this act ; but said 
annual income shall not exceed twenty-five thousand 
dollars annually. 

§ 4. The said Society shall make an annual report of 
its proceedings to the Legislature. 



Statb or New York, ) 
)Jlke of Secretary of State, f ** 



Office 

I have compared the preceding with the original kw on file in this office, 
and do hereby certify that the same ia a correct tranacrlpt therefrom and 
of the whole of said original law. 

Given onder my hand and seal of office, at the city of Albany, 

[l. a.] this twenty-second day of May, in the year one thousand eight 

hundred and seventy-one. 

DIEDRICH WILLER8, Jr., 

Deputy Secretary of State, 
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BY-LAWS. 



Rbyibeo Dgcembbr 9th, 1889. 



CHAPTER I. 

TITLE. 

The title of the Society is, " The American Geographical 
and Statistical Society."* 

CHAPTER n. 

OBJECTS. 

The objects of the Society are, "the collecting and 
diffusing of geographical and statistical information." 

CHAPTER III. 

The Society shall consist of resident, non-resident, 
honorary, corresponding and ex-officio members. 

1. Resident members are those residing in the city of 
New York, or its vicinity. 

2. Non-resident members are those residing at least 
twenty-five miles distant from the city. 

3. Honorary members shall be chosen on account of 
their distinction in the science of geography or statistics, 
and not more than twelve of them shall hereafter be 
elected in any one year. 

4. Corresponding members shall be chosen from those 
who have aided the advancement of geography or 
statistics. 

6. Ex-offlcio members shall be foreign diplomatic repre- 
sentatives and consuls, resident in the United States, and 

* Changed by act of April 8, 1971. 
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United States diplomatic representatives and consuls in 
foreign countries. 

6. Resident, non-resident, corresponding and honorary 
members shall be elected as follows : All nominations of 
candidates shall be openly made in writing at a meeting 
of the Society, or the Council, by a member thereof, and, 
together with the name of the member making them, 
entered on the minutes. The persons thus nominated, 
when approved by the Council and elected by the Society, 
shall, on payment of the initiation fee, if nominated as a 
resident or non-resident member, and without such pay- 
ment if nominated as a corresponding or honorary 
member, become members of the Society accordingly. 

7. Persons entitled to become ex-officio members of 
the Society shall, on the recommendation of the Council, 
be by the Society constituted and declared to be such 
members. 

8. The name of any member of the Society may, on 
the recommendation of the Council, and by a vote of 
two-thirds of the members present at a stated meeting of 
the Society, be dropped from the roll of its members. 

CHAPTER IV. 

IKITIATION FEE AND ANNUAL DUES. 

1. The initiation fee, including the dues for the current 
year, shall be, for a resident member, ten dollars ; and 
for a non-resident member, five dollars ; in both cases to 
be paid immediately on election. 

2. The annual dues thereafter shall be, for a resident 
member, five dollars ; and for a non-resident member, 
two dollars and a half ; both to be paid in advance. 

3. Any member of the Society, not in arrears, may 
commute for life all dues for membership, by the pay- 
ment at one time, if a resident member, of fifty dollars ; 
and if a non-resident member, twenty-five dollars. 

4. The name of any resident or non-resident member 
of the Society, neglecting for two successive years to pay 
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his annual dues, or at any time wholly refusing to pay 
them, may by the Council be erased from the list of 
members of the Society. 

6. The fiscal year of the Society shall, for all purposes, 
be the calendar year, that is, commence on the first day 
of January and end with the thirty-first day of December, 
in each year. 

CHAPTER V. 

OFFICERS. 

1. The officers of the Society shall be a president, 
three vice-presidents, a foreign corresponding secretary, 
a domestic corresponding secretary, a recording secre- 
tary, a librarian, a treasurer and eight councillors ; and 
these officers together shall form the Council of the 
Society. 

2. The officers of the Society shall be chosen from 
among its members ; they shall be elected annually by 
ballot, and shall hold their offices respectively until 
others are elected in their places. 

3. All officers of the Society, to be chosen at any 
election, may be voted for on one ballot. 

CHAPTER VL 

ANNUAL MEETING. 

1. The annual meeting of the Society shall be held on 
the second Tuesday after the first day of January in each 
and every year hereafter, when the annual election of 
the officers of the Society shall take place ; and if, from 
any cause, there shall be a failure of the annual election 
at the time above designated for that purpose, the same 
may be held on the Tuesday next following, that is, on 
the third Tuesday after the first day of January in each 
year, and of which due notice shall be given. 

2. Every member of the Society, who has been such 
• for twenty days or more, and who is not in arrears for 

his dues, shall be entitled to vote at the said election. 
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3. At the annoal meeting of the Society, the Council 
shall present a general re]>ort of its proceedings and of 
those of the Society during the past year, and the secre- 
taries and treasurer shall also present their annual 
rei)orts. 

CHAPTER Vn. 

MONTHLY AND SPECIAL MEETINGS. 

!• The Society, unless otherwise specially ordered by 
the Society or the Council, shall hold its stated meetings 
for the transaction of business on the second Tuesday of 
each month of the year, except July, August and Sep- 
tember. 

2. The president, or in his absence one of the vice- 
presidents, may, and upon the written request of five 
members shall, call a special meeting of the Society, by 
giving three days' notice thereof in two daily newspapers 
published in the city of New York. 

CHAPTER VIIL 

ORDER OF BUSINESS. 

1. At all stated meetings of the Society, for the trans- 
action of ordinaiy business, the order of proceedings 
shall be as follows : 

1. Reading of the minutes. 

3. Reports and communications from officers of the 
Society. 

3. Reports from the Council. 

4. Reports from committees. 
6. Nominations of members. 

6. Special orders. 

7. Unfinished business. 

8. Miscellaneous business. 

9. Papers read and addresses delivered before the 
Society. 

2. All propositions presented for the action of the 
Society, at any of its meetings, shall be in writing, when 
requested by the presiding officer or any member. A 

2 
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proposition thus presented, when seconded, and the ques- 
tion thereon stated from the chair, shall be deemed to be 
in the possession of the Society and open for discussion ; 
but may be withdrawn by the mover at any time before 
amendment or decision. 

3. No member shall speak more than once upon the 
same question until all the other members present, 
desiring to speak, shall have spoken ; nor more than 
twice on any question without leave of the Society. 

CHAPTER IX. 

QUORUM. 

At all meetings of the Society, nine members present 
shall constitute a quorum for the transaction of business. 

CHAPTER X. 

COMMITTEES. 

All committees authorized by the Society shall, uhless 
otherwise specially ordered, consist of three members 
each, and be appointed by the presiding officer. 

CHAPTER XI. 

PRESIDING OFFICER. 

At all meetings of the Society, on the arrival of the 
appointed hour and the presence of a quorum, the presi- 
dent, or in his absence one of the vice-presidents, or 
in the absence of both a chairman pro tem.^ shall 
immediately ta,ke the chair, call the meeting to order, 
and preside. He shall have only a casting vote. He 
shall preserve order and decide all questions of order, 
subject to an appeal to the Society. He shall also, 
unless otherwise specially ordered, appoint all committees 
authorized by the Society ; and at every annual election, 
before the opening of the polls, he shall appoint two 
tellers of the election. 
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CHAPTER Xn. 

SBORETARIES. 

1. Foreign Corresponding Secretary. It shall be the 
duty of the foreign corresponding secretary to conduct 
the general correspondence of the Society with individuals 
and associate bodies in foreign countries. 

2. Domestic Corresponding Secretaiy. It shall be the 
duty of the domestic corresponding secretary to conduct 
the Society's general correspondence with individuals 
and associate bodies in the United States. 

3. Both the foreign and domestic secretaries shall keep, 
in suitable books to be provided for that purpose, at the 
Society' s rooms, true copies of all letters written by them 
respectively on behalf of the Society, and shall preserve 
on proper files, at the said rooms, all letters received by 
them on the same account ; and at each stated meeting 
of the Society or the Council they shall respectively 
report their correspondence and read the same, or such 
parts thereof as may be required. 

4. In case of a vacancy in the office of either of the 
corresponding secretaries, or in the absence or disability 
of either of these officers, the duties of both may be 
performed by the other corresponding secretary. 

6. The Society may designate a particular officer or 
appoint a committee to prepare a letter or letters on any 
special occasion. 

6. Recording Secretary. It shall be the duty of the 
recording secretary to give due notice of the time and 
place of all meetings of the Society and to attend the 
same. He shall keep fair and accurate minutes of the 
proceedings of the Society, and record the same, when 
approved, in the Society's journal. He shall give imme- 
diate notice to the several officers and committees of the 
Society of all vott*s, orders, resolves and proceedings of 
the Society affecting tliem, or appertaining to their 
respective duties. He shall prepare a list of the members 
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of the Society entitled to vote, to be handed to the tellers 
before the opening of the polls at each annual election. 
He shall officially sign and affix the corporate seal of the 
Society to all diplomas and other instruments and docu- 
ments authorized by the Society or Council. He shall 
have charge of the corporate seal, charter, by-laws, 
records and general archives of the Society, except so far 
as they may be expressly placed under the charge of 
others. He shall certify all acts and proceedings of the 
Society, and shall notify the Council of the death, resig- 
nation or removal of any officer or member of the Society. 
He shall have charge of the rooms of the Society, and 
shall perform all such other and further duties as may, 
from time to time, be devolved upon him by the Society 
or the Council. He shall receive for his services such 
salary or pecuniary compensation as shall be determined 
by the Society or the Council ; but neither in the Society 
nor the Council shall he have a vote on any question 
relating to or affecting his salary or pecuniary compen- 
sation. 

7. All documents relating to the Society, and under 
the charge of the secretaries respectively, shall be placed 
in such depositories in the rooms of the Society as the 
Council may provide and designate for that purpose. 

CHAPTER XIII. 

LIBRARIAN. 

The librarian, together with the Council, shall have 
the charge and arrangement of the books, maps and 
collections belonging to the Society. He shall cause to 
be kept in the rooms of the Society a registry of all dona- 
tions to the library or collections of the Society, acknow- 
ledge their receipt by letter to the donors, and report the 
same in writing to the Society at its next stated meeting. 
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CHAPTER XIV. 

TREASURER. 

The treasarer shall have charge of and safely keep all 
contracts, certificates of stock, securities aAd mnniments 
of title belonging to the Society. He shall collect the 
dues and keep the funds of the Society, and disburse the 
same under the direction of the Council ; and so often as 
the said funds in the hands of the treasurer shall amount 
to one hundred dollars, he shall deposit the same, in the 
name of the Society, in some incorporated bank in the 
city of New York, to be designated for that purpose by 
the Council ; and the said funds, thus deposited, shall be 
drawn out of the said bank on the check of the treasurer, 
countersigned by the chairman of the Council, and only 
for the legitimate and authorized purposes of the Society. 
The treasurer shall, previous to the annual meeting of 
the Society, prepare and submit to the Council, for audit, 
a detailed account of his receipts and disbursements foi 
acbount of the Society during the i)ast year ; and which 
annual account, duly audited, he shall present, with his 
general report, to the Society at its annual meeting. 

CHAPTER XV. 

COUNCIL. 

1. The Council shall have the management and control 
of the affairs, property and funds of the Society, and shall 
designate an incorporated bank in the city of New York 
where the said funds shall, from time to time as they 
accrue, be deposited by the treasurer. 

2. It may frame its own by-laws, not inconsistent with 
the charter or by- laws of the Society. 

3. It may, from time to time, determine the salary or 
pecuniary compensation of the recording secretary, and 
shall also appoint the necessary agents, clerks and 
servants of the Society, with such powers, duties, privi- 



J 4 By-Laws. 

lefices and compensation as it may from time to time deter- 
mine, and may at pleasure revoke such appointments, 
and make others in their stead. 

4. It shall have power to fill, for the unexpii-ed term, 
any vacancy that may occur in any of the offices of the 
Society. 

6. It shall have power, at its discretion, to declare 
vacant the seat of any member of its own body (except 
the president and vice-presidents) who shall have been 
absent from its meetings for three successive months; 
and also, by a vote of a majority of the whole Council, 
to remove from its own body any member thereof for 
cause ; but in such case it shall be the duty of the Council 
to report every such vacancy or removal to the Society 
at its next stated meeting thereafter, when such cases 
shall be subject to review by the Society. 

6. It shall not, without an approving vote of the 
Society at a stated meeting thereof, make any contract 
whereby a liability in amount above one thouaand dol- 
lars may be incurred by the Society, nor, without such 
vote, make any sale or disposition of the property of the 
Society, exceeding that sum in value. 

7. The Council may, in its discretion, remit the initia- 
tion fee or annual dues of any member of the Society. 

8. No member of the Council except the recording 
secretary shall receive any salary or pecuniary compen • 
sation for his services. 

9. The CouncU shall hold stated meetings for the trans- 
action of business at least once in every month, except 
the months of July, August and September. 

10. At all meetings of the Council, five members present 
shall constitute a quorum for the transaction of business. 
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CHAPTER XVI. 

GENERAL PROVISIONS AS TO DEBT. 

No debt on account of the Society, beyond the funds 
in the treasury for its payment, shall, for any purpose, 
at any time be incurred ; and if at any time it shall 
apx>ear that there are resting upon the Society pecuniary 
obligations beyond the funds in the treasury for their 
liquidation, no appropriation. of funds from the treasury 
whatever, except for the necessary current expenses of 
the Society, shall be made until the said pecuniary 
obligations shall be fully discharged, or the fands neces- 
sary for their extinction shall have been set apart for that 
purpose. 

CHAPTER XVII. 

ALTERATION OF THE BY-LAWS. 

No alteration of the by-laws of the Society shall be 
made unless openly proposed at a stated meeting of the 
Society, entered on the minutes, with the name of the 
member proposing the same, and adopted by the Society 
at a subsequent stated meeting, by a vote of two-thirds 
of the members present. 

CHAPTER XVm. 

ADOPTION OF THE BY-LAWS. 

The foregoing are hereby adopted and declared to be 
the by-laws of the Society ; and all by-laws of the Society 
heretofore adopted are hereby rescinded, and declared 
to be null and void. 
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McClu^tock, LL.D., Francis Leo- 
pold, Loudon, England. 
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Rawlinbon, D. C. L., Sir Henry Cres 
wicke, London, England. 

Struvb, Otto Wilhelm von, St. Pc 
tersbuig, Russia. 
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Conn. 
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DuNdAiY, William H., Hanover, N. H. 
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Petersburg, Rossia. 

Lbavenwobth, Elias W., Syracuse, 
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Ntb, Qideon, U.S. Consul, Canton, 
Chhia. 

Oliyieba., B. de, Rio Janeiro, Brazil. 
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Pinbeibo, M. D., J. 0. Femandes, 
Brazil. 
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1858 Abop, Joseph W., 8d Washington sqnaie W. 

1868 Appleton, William H., 549 Broadway. 
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1870 Booth, Edwin, southeast comer Sixth avenue and Twenty- 

third street 
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1866 Brevoort, J. Carson, Brooklyn, N. Y. 
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1862 Bristed, C. Astor. 
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1870 Dash, John B., 47 East Nineteenth street 

1871 David, Laurens J., 4 Broad street 
1868 Davies, Hgn. Henry £., 149 Broadway. 
1870 140 Davis, Alex. J., 34 Waverly place. 
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1869 180 Field, Dudley, 4 I^ne street 

1860 Field, Kev. H. M., 5 Beekman street 

1853 L. M. Field, Hickson W., Europe. 

1857 Fisb, Hon. HamiltOD, 104 East Tenth street 
1871 Fliess, William M., 47 Broadway. 

1859 L. M. Fogg, William H.. 32 Burling slip. 
1873 Foote, Horace A., 99 Water street 

1869 Forsyth, D. D., Rev. John, West Point, N. Y. 
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1868 Frohwein, Theobald, 218 Stanton street 

1871 190 Fry, Horace B., 12 Wall street 

1869 Furnlss, William, New York, P. 0. box 660. 

1869 Ganse, D. D., Rev. H. D., 156 East Bixty-fint street 

1858 Gailkrd, Joseph, 34 South street 
1868 Gambrill, C. D., 57 Broadway. 

1868 Gardner. M. O., A. K., 237 East Thirteenth street 

1868 L. M. Gebhard, William H., Union Club, Fifth ayenne. 

1869 Geranl, James W., 17 Gramercy park. 
1873 Gerard, Jr., James W.i^45 William street 

1868 L. M. Gerry, Elbridge T., 164 Nassau street 

1856 200 Gescheidt, M. D., Louis A. 

1872 Gibbs, George, Newport, R L 

1869 Gilbert, Clmton, 78 Sixth ayenue. 

1868 GiUies, James W., 337 Washington street 

1871 Gilman, WUliam C, 46 Pine street 

1870 Gk>ldman, Marcus, 4 West Forty-seyentb street 
1868 Goldsmith, Jacob, 330 Broadway. 

1870 Godon, U. 8. N., Rear-Admh^ Sylyanus W., 66 WeiC 

Thirty-eighth street 
1870 Goodman, R, Lenox, Mass. 

1873 Goulding, B. L., 347 Fourth avenue. 

1870 210 Graham, Gen. C. E., 119 Broadway. 

1860 L. M. Graham, Jr., James L., 108 Broadway. 

1859 Graham, R M. C, 108 Broadway. 

1868 Green, Andrew H., County Court-hooae. 

1868 Greene, Gen. G. S.. Washington, D. C. 

1852 L. M. Green, John C, 71 South street 

1857 L M. Greene, M. D., John W. 

1856 Greenwood, Isaac J., 314 West Fourteenth 

1868 Gn>goiy, Dudley S., Jersey City, N. J. 

1853 GritmeU, Henry ,M5 William street 

1858 330 GKnnell, Moses H., 30 Union square. 

1859 L. M. Griswold, George, 72 South street 

1871 Groom, Wallace P. , 850 Pearl street 
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18(S6 Guernsey, M. D., Egbert, 18 West Twenty-third street. 

1864 Gnemsey, M. D., R a , 160 Broadway. 

1869 Habicht, C. £., d2 Wall street 

1860 Hadden, Jno. A., 33 Chambers street. 

1871 Hall, Hon. A. Oakey, Mayor of the city of New York. 

1868 Hall, Elial F., 87 Nassau street 

1869 Hallock, Mrs. Frances, 140 East Fifteenth street 

1869 280 Halsted, William M., 878 Broadway. 

1872 L. M. Hamersley, John W., 255 Fifth avenue. 

1871 Hamilton, Jr., Alexander, 17 Washington square N. 

1864 Hammond, Henry B., 20 Nassau street 

1871 ^ Hand, Clifford A., 51 Wall street 

1870 Harris, R. Duncan, 91 Madison avenue. 

1868 L. M. Harris, Hon. Townsend, Union Club, Fifth avenue. 

1870 Harrison, Prof. Thomas F., 146 Grand street 

1868 Hartt, M. A., Prof Chas. F., Ithaca, N. Y. 

1859 L. M« Havemeyer, Jno. C, 835 West Fourteenth street 

1870 240 Havens, Charles G., 20 Exchange place. 

1870 Hawkes, Prof. W. Wright, 27 8. William street 

1872 Hawley, £. Judson, 47 Fifth avenue. 

1868 Hayes, M. D., Isaac I., 51 West Tenth street. 

1869 Hays, William J., 51 West Tenth street 

1869 Hazard, Jr., Rowland R, 110 Broadway. 
1868 H^geman, William, 203 Broadway. 

1868 Hegeman, William A. Ogden, 55 Phie street 

1859 Henderson, John C, 464 Broome street 

1856 Herring, Silas C, 251 Broadway. 

1870 250 Hess, Julius, 20 Exchange place. 

1856 Hewitt, Abram 8., 17 Burling slip. 

1868 Hewlett, John D., 51 Wall street 

1857 Heye, Ernest, 378 West Thirty-second street 

1872 Hoffman, William B., 48 West Twenty-second street 

1869 Hoffinann, Ph. D., Friedrich, 64 Sixth avenue. 
1868 Hoguet, Robert J. , 112 Duane street 

1870 Holmes, William H., 335 Broadway. 

1858 L. M. Holton, M. D., David P., 148 East Seventy-eighth street 
1856 Homans, Sheppard, 187 Broadway. 

1868 260 Hoppm, William J., 59 Pine street 

1871 Howe, Col. Frank E., 47 Broadway. 
1868 Hoyt, David, 286 Cherry street. 

1865 Hull, Amos G. , 41 Park row. ' 
1870 Hunt, Charles H., 158 Broadway. 
1856 Hunt, Wilson G., 82 White street 
1856 Hunter, James, 220 East Tenth street 
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1808 Hantington, Daniel, 49 East Twentieth street. 

1868 Hurlbort, William H., World office. 

1870 Hatchings, Hon. Robert C, 48 West Thirty-eighth street 
1889 d70 Hutchins, Waldo, 40 Wall street. 

1871 Huyshe, Wentworth, 59 Wall street 

1859 Ireland, John B., 200 Broadway. 

1871 Jackson, H. A., 33 Wall street 
1868 Jacob, Ephraim A., 322 Broadway. 

1870 James, Frederick P., 400 Fifth avenae. 

1868 Jarvis, Nathaniel, Jr., 124 West Twenty-third street 

1852 L. M. Jay, Hon. John, U. S. Ambassador, Vienna, Austria. 

1872 Joachimsen, Jos. P., 240 Broadway. 

1865 Johnson, Bradish, 110 Front street 
1868 280 Johnson, Hezron A., 65 Broadway. 
1868 Johnson, Henry W., 87 Wall street 
1856 Johnston, James B., 90 Broadway. 
1868 Jones, Charles C, Jr., 61 Wall street 
1852 L. M. Jones, John D., 51 Wall street 

1871 Jones, Walter R T., 65 Wall street 
1868 Joy, Prof. Chas. A., Columbia College. 

1870 Kane, J. Grenyille, 346 Broadway. 

1870 Eaufinann, Sigismund, 39 Nassaa street 

1855 Kearny, Edward, 139 Front street 

1860 290 Kelly, Eugene, 21 Nassaa street 

1872 Kendrick, Col. Henry L., U. S. A., West Point, N. Y. 

1866 Kennedy, John A., 135 West Twenty-second street 
1854 Kennedy, Robert L., 29 Nassaa street 

1866 King, Qeorge, 5 Mercer street 

1868 King, Oliver K., 31 Broadway. 

1852 Kingsland, A. C, 114 Fifth avenue. 

1868 Kirkland, Hon. Charles P., 21 Nassau street 

1872 Klamroth, Albert, 64 8t Mark's place. 

1858 L. M. Knapp, Shepherd, 33 Wall street 

1870 800 Kuhne, Frederick, 51 Broad street 

1862 Lambert, M. D., E. W., 120 Broadway. 

1868 L. M. Lane, Smith E , 169 Broadway. 

1856 Lanier, J. F. D., 29 Pine street 

1871 Larremore, LL.D., Hon. Richard L., 852 East Fiftieth it 

1859 L. M. Lathers, Richard, 30 William street 

1868 Lawrence, Abraham R, 25 Nassau street 

1869 L. M. Lawrence, John S., 117 William street 
1852 L. M. Leavitt, D. D., Rev. Joshua, 8 Park place. 
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1871 Lee, Ambrose, 877 Broadway. 

1854 310 Lefferts, Marshall, 61 Broadway. 

1859 Lenox, James, 58 Fifth avenue. 
1868 Leonard, William H., 68 Wall street 
1868 Leslie, Frank, 537 Pearl street 

1871 Letson, Robert S., 68 South street 

1860 Lieber, LL.D., Prof. Francis, 48 East Thirty-fourth street 
1852 L. M. Livingston, Cambridge, 145 Broadway. 

1856 Lock wood, Le Grand, 94 Broadway. 

1870 Loew, Hon. Frederick W., 018 Lexington ayenue. 

1857 Low, A. A., 31 Burling slip. 

1870 320 Lyman, Edward H. R, 31 Burling slip 

1863 Mackie, Robert, 24 Beaver street 

1868 MacEellar, William, 164 Nassau street 

1869 MacLane, Allan, in Europe. 

1871 Maclay, Robert, 432 Canal street 

1869 Maclay, Hon. William B., 68 Second avenue. 
1868 McClure, George, 15 Union square. 

1871 McCreary, James A., 202 Broadway. 
1868 McLean, James M., 156 Broadway. 
1868 McLean, Samuel, 133 Duane street 

1870 830 McMillan, M. D., Charles, 4 East Thirty-fourth street 
1859 McMuUen, John, 1212 Broadway. 

1866 Manners, David S., 173 Broadway. 

1870 Marbury, Francis F., 64 Wall street 

1872 L. M. Marie, Peter, 48 West Nineteenth street 
1868 Marsh, Luther R., 170 Broadway. 

1856 Marsh, Samuel, 98 Duane street 

1868 Marshall, Chas. H., 38 Burling slip. 

1870 Marston, Charles E., 7 Broad street 

1868 Martin, Isaac P., 31 Nassau street 

1872 340 Martin, William, 70 West Thirty-fifth street 

1869 Martine, Randolph B., 31 Nassau street 
1868 Marquand, Henry G., 43 Wall street 
1868 Matsell, George W., 164 Nassau street 
1872 L. M. Matthews, Edward, 4 Broad street 
1872 Maury, Rev. Mytton, Fordham, N. T. 
1868 May, Lewis, 1 New street 

1871 Mayo, M. D., WUliam 8., 208 Fifth avenue 

1870 Menzies, William, 31 Nassau street 
1868 Merrick, John S., 805 Broadway. 

1872 350 Meyer, F. WUliam, 35 West Twenty-first street 
1870 Miles, Edward D.. National Park Bank. 
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1809 Miller, Charles R, 607 Broadway. 

1868 Miller, Edmund H., 20 Broad street. 

1856 Mintom, T. R., 115 Pearl street 

1868 Mitchell, Grove P., 51 Wall street. 

1871 Mitchell, Samuel A., 62 West Fourteenth street 

1856 Mitchill, Samuel L., 80 Broadway. 

1856 Monroe, Ebenezer, 565 Broadway. 

1868 Montgomery, Archibald G., Jr., 85 Wall street 

1869 860 Montgomery, U. S. A., Major James E. 

1868 Moreau, John B., 14 Second street 
1859 L. M. Moore, Frank, Paris. 

1853 L. M. Moore, LL.D., Geoi^e H., New York Historical Society. 

1869 Moore, Henderson, 48 Mercer street 
1868 L. M. Moore, W. H. H., 51 Wall street 

1856 Morgan, Hon. £. D., 54 Exchange place. 

1865 Morgan, William D., 70 South street 

1859 Monrell, William H., 84 West Twenty-fifth street 

1870 Morris, Harry M., 49 West Thirty-eighth street 

1866 870 Morris, Robert R. New Rochelle, N. T. 
1868 Moiriflon, Heniy, 200 Broadway. 

1864 Morton,^ Levi P., 80 Broad street 

1860 Morse, LL.D., Prof. Samuel F. B., 5 West Twenty-second it 

1868 Mount, William S., 150 Duane street 

1869 L. M. Mount Richard E., 885 Broadway. 

1869 Mumford, John P., 2 East Thirty-seyenth street 
1856 Murdock, U. A., 818 Fifth avenue. 

1868 Murphy, Hon. Henry C, Brooklyn, N. T. 

1868 Murphy, Hon. Thomas, 38 East Thirty-ninth street 

1870 880 Murray, D. Colden, 62 South street 

1870 Myer, B vt. Mi^.-Gen. Albert J. , U. S. A., Washington, D. 0. 

1870 Myers, Alfred G., 244 East- Thirteenth street 

1852 Myers, Col. T. Bailey, 127 Mercer street 

1870 Naphigyi, Dr. G., 26 Park place. 

1870 Neilson, William H., 54 William street 

1868 Newberry, M. D., Prof. Jno. S., Columbia College. 

1856 Niblo, William, 50 West Twenty-eighth street 

1856 Nichols, Effingham H., 9 Pine street 

1868 NiooU, Henry, 80 Pine street 
1859 890 L. M. Nonrie, Adam, 808 Fifth avenue. 

1870 Norton, Henry G., 26 Park place. 

1871 O'Callaghan, LL.D., Edmund B., 651 Lexington arennei 

1869 0*Conor, Charles, 61 Wall street 
1868 Ogden, Alft^d, 51 Wall street 
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1859 Ogden, William B., 62 Wall street 
1857 Opdyke, George, 25 Naasan street 
1869 O'Rielly, Henry, 137 McDougall street 

1871 Palmer, Courtlandt, Jr., 846 Broadway. 

1868 Pardow, Robert, Jr., 68 Fifth avenue. 

1872 400 Parish, Henry, 52 Wall street 

1869 Parker, John A., 89 William street 

1868 Parton, James, 803 East Eighteenth street 

1868 Paulison, Jno. P., 52 Wall street 
1871 Pavy, Octave. 

1871 Peabody, Charles A., 167 Broadway. 

1869 Peraalt, George, 292 Pearl street 

1868 Peyton, George, 52 West Thirty-third street 

1868 Pfeifiier, Carl, 113 Broadway. 

1862 Phillips, George W., 120 Broadway. 

1860 410 L. M. Phelps, Royal. 45 Exchange place. 
1868 Philbm, Stephen, 82 Clmton place. 

1855 Pierrepont, Hon. Edwards, 16 Wall street 
1852 L. M. Pierrepont, Henry E., 30 Broadway. 
1852 L. M. Poor, Henry V., 68 Broadway. 

1860 Potter, Hon. Glarkson N., 61 Wall street 

1871 Potter, Howard, 61 Wall street 
1868 Powers, William P., 74 Broadway. 
1852 L. M. Prime, Frederick, 26 Brood street 
1859 L. M. Prime, Frederick E., 26 Broad street 

1868 420 Prime, Wm. C, 38 East Twenty-third street 

1869 Pruyn, LL.D., Hon. John V. L., Albany, N. Y. 

1868 Pumpelly, Raphael. 

1869 L. M. Punnett, James, 46 Wall street 
1859 Purser, George H., 82 Nassau street 

1868 Putnam, George P., 54 East Twenty-thu^ street 

1870 Putzel, Mayer, 269 West Fifty-fourth street 
1857 Pyne, Percy R, 44 South street 

1856 Randolph, A. IX F., 770 Broadway. 
1859 ^ Rapallo, Hon. Charles A., 218 Broadway. 
1868 480 Raven, Anton A., 51 Wall street 

1859 L. M. Reckendorfer, Joseph, 59 John street 

1868 Redfield, Amnsa A., 20 Nassau street 

1856 Remsen, William, 26 Waverly place. 

1868 Rhinelandcr, Wm. C, 14 Washington square Nortb. 

1856 Richards, M. D., Joseph W., 12 Clinton place. . 

1868 Richmond, Henry A., Buffalo, N. Y. 

1872 Rigney, Thomas, 31 East Thirty-seventh street 



Resident Mmmbbr& 29 

Tear of 
BlectioiL 

1856 Riker, John H., 186 East Forty-sixth street 

1869 Roberton, John, Everett House. 

1868 440 Roberts, Marshall 0., 126 Warren street > 
1873 L. M. Robbins, Chandler, 116 West Twenty-first street 
1871 Robhison, Douglas, 52 William street 

1871 Robhison, Hon. Hamilton W., 6 East Sixty-fifth street 

1872 Roelker, Bernard, 57 Pine street 
1861 L. M. Rogers, C. B., 280 Fifth avenue. 

1869 Rogers, M. D., David L., 454 Lexington avenue 

1869 Roosevelt, Theodore, 94 Maiden lane. 
1868 Rose, GoAielius, 320 Broadway. 

1854 Rnggles, Hon. Samuel K, 6 Wall street 

1868 450 Russell, John A., 264 Sixth avenue. 

1870 RutherfVird, Jno. A., 842 East Thirteenth street 
1854 Ratherfiird, L. M., 104 East Tenth street 



Babin, Joseph, 84 Nassau street 

1856 Sampson, Joseph, 2 Bond street 

1868 Sanger, A. L., 248 Broadway. 

1869 Savage, John, Morrisania, N. Y. 

1870 Scliafer, Samuel M., 8 Broad street 

1870 Schafer, Simon, 52 West Forty-sixth street 
ia50 L. M. Schell, Augustus, 40 Wall street 

1870 460 L. M. Schell, Richard, 22 West Twenty-first street 
1856 Schermerhom, W. C„ 68 Wall street 

1856 Schieflblin, S. A., Qeneva, N. Y. 

1869 Schmidt, Oscar E. , 22 Burling slip. 

1871 Schnerr, Constant, 40 Burling slip. 

1856 Schuchardt, Frederick, 40 Exchange place. 

1868 Schultz, Jackson S , 348 Pearl street 
1859 L. M. Schultz, John H., 9 8pruce*street 

1856 Sears, Herman B., 18 Maiden lane. 

1870 Seligman, James, 21 Broad street 
1870 470 Seligman, Jesse, 21 Broad street 

1870 Seligman, Joseph, 21 Broad street. 
1854 Bewail, Henry F., 78 South street 
1868 Seward, Clarence A., 29 Nassau street 

1871 Shaler. Mid-<^eD- Alex'r, 846 West Twenty-eighth itraat 
1868 Shea, Hon. George, 205 West Forty-sixth street 

1856 Sherman, W. Watts, 11 I^assau street 

1870 Sherwood, John, 60 Wall street 

1868 Sherwood, John D. 

1870 Sistare, George E., 24 Nassan street 

1870 480 SlevUi, Edward P., 120 Broadway. 
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1889 Slevin, James M., 120 Broadway. 

1868 Smales, Holbert, 33 Wall street 
1868 • Smith, Augustas F., 31 Nassau street. 

1868 Smith, 0. Bainbridge, 115 Broadway. 

1858 Smith, H. D., James O., 81 Clinton place. 

1870 Smyth, Frederick, 21. Nassau street 
1868 Spencer, Charles ii, 8 Beach street 
1856 Spofford, Paul N., 20 Broadway. 

1868 Squier, F. R S., Hon. £. George, 135 K. Tliirty-ninth street 
400 Stansbury, Edward A. 

1859 Stallknecht, F. S., 37 Nassau street 
1856 Stebbins, Henry G., 40 Broadway. 
1872 Steiger, E., 22 Frankfort street 

1871 Steinwehr, Brig.-Gen. A. von, New Haven, Conn. 

1872 Stengel, Prof. Frederick, 51 East Twentieth street 
1870 Stephens, Edward, St Cloud Hotel. 

1872 Stem, Myer, 486 Broadway. 

1869 Sterne, Simon, 85 Wall street 

1870 Stevens, Simon, 174 Chambers street 

1869 500 Stewart, A. T., 355 Fifth avenue. 

1870 Stewart, Charles J., 51 Wall street 
1870 Stoughton, Charles B., 50 CUnton place. 
1870 Stoughton, Edwin W., 70 Wall street 
1870 Stoughton, Henry E., 50 Qinton place. 

1860 Stout, Francis A., 21 East Ninth street 
1870 Stout, John, 171 Broadway. 

1858 Slraznicky, M. D., Ph. D., E. R., Astor Library. 

1869 Strebeigh, Robert M., 7 East Forty-fifth street 

1859 Strong, Geo. T., 68 Wall street 

1860 510 Stuart, Alexander, 167 Chambers street 

1855 Stuart, Robert L., 154 Fifth avenue. 

1856 Stnrgis, Russell, 90 East Tenth street 

1872 L. M. Stuyvesant, Rutherfiird, 104 East Tenth street. 

1861 L. M. Suckley, M.D., George. 

1868 Suydam, Henry, 51 West Twenty-second street 

1870 Swan, William H., 78 South street 

1857 Taylor, Bayard. 

1868 Taylor, DougUis, 89 Nassau street 
1870 Taylor, George, Washington, D. 0. 

1869 520 Tellkampf, Herman D., 65 Broadway. 

1855 Tellkampf, M. D., T. A., 142 West Fourth street 

t870 Tiedeman, Nicholas, 27 South William street 

1866 Tiffimy, Charles L., 15 Union square. 
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isOS TilJen, Hon. Suuiiel J., 15 Gruuercy park. 

1870 Tillman, Pi»C S. D., nnmi 2*^. O^o^ier Institiite. 

1870 Thomson, James, (£1 Wall ^tn-el. 

1861 Thomson, 31. D , Wm. 11., lU West Forty-lhiid street 

1857 L. IL Thomi^sou, DavuK 52 Wall sirvct. 

1854 Thompson, D. D., LL.D., Rev. Juaeph P., in Europe. 

1856 590 Townsend, Ramlo^ph W., S47 Broadwny. 

1873 Tower, Maj.-Oen. Z. B., U. S. A., Aimy building, comer 

Greene and Hi>ustoD stieet& 

1850. Tracy, Charles, oO Wall street 

1878 Tracy, WillUm, 336 Fif\h avenue. 

1857 Tremain, Edwin R, 167 Broadway. 

1872 Truehcart, James R, 18 East Twenty-eighth street 
1870 Tuckennan, Lucius, 90 Broadway. 

1850 Tumey, P. W., 110 Broadway. 

1873 Tylor, Arthur W., Astor Library. 

1873 Van Alen, Gen. J. H., 15 8t Mark's place. 

1873 540 Van Alen, James J., 15 St Mark's place. 

1870 Van Brunt, Hon. Charles H., 63 Wall street 

1868 Van Cott Hon. Joshua M., 15 Nassau street 

1860 Vanderpoel, Aaron J., 291 Broadway. 

1872 Van Ness, Edward, 54 Wall street 

1868 Van Santroord, C, 6 Hanover street 

1868 Van Vorst, Hon. Hooper C, 106 Broadway. 

1850 Vanium, Joseph B., 110 Broadway. 

1854 Viele, Gen. Egbert L., 115 Broad wsy. 

1860 Vincent, Rev. J. H., 805 Broadwsy. 

1854 550 Waddell, Wm. Coventiy H., 11 I^e street 

1860 Wadsworth, £. Clifford, Brooklyn, £. D., N. T. 

1868 Walker, Wm. Augustus, 62 Wall street 
1860 Ward, Qen. Elijah, 561 Fifth aveoue. 
1859 L.M. Ward, George C, 52 Wall street 

1870 Ward, Samuel G., 52 Wall street 

1870 Ward, Thomas W., 52 WaU street 

1856 Warren, James K., 85 Pine street 

1853 L. M. Watts, Ridley, 22 East Twentieth street 

1854 Webb, William H., 200 Lewis street 

1869 660 Weber, M. D., Leonard, 38 East Twenty-eeventh street 

1870 Webster, Sidney, 243 East Eighteenth street 
1866 Wendell, Jacob, 59 Worth street 

1869 Welles, James H., Fifth Ayenue Hotel 
1872 Wells, Jacob, 5 Beekman street 

1868 Wells, J. H. 
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1865 WeUs, Samuel R., 889 Broadway. 

1866 Westennann, B., 471 Broadway. 

1870 Weston, Theodore, C. E., 120 Broadway. 

1872 Wetmore, George C, 865 Greenwich street. 

1854 570 L. M. Wetmore, Samuel, 59 Pine street. 

1872 L. M. Wetmore, William B., Cadet, West Point, N. Y. 

1870 Whitaker, Thomas A., Union Club, Fifth avenue. 
1868 White, Alexander M., 68 Broadway. 

1856 White, Hon. John H., 169 Broadway. 
1868 Whitney, James A., 189 Broadway. 
1868 Whitewright, Wm., Jr., 88 Wall street 

1871 Wilde, Samuel, Jr., Montclair, N. J. 

1868 Williams, B., 41 East Thirty-eighth street. 

1872 L. M. Williams, Stephen C, 268 Greene street 

1857 580 Wilson, Harris, 5 Dey street 

1870 Wilson, Gen. James Grant, 15 East Seyenty-fourth street 
1860 Winston, Frederick S., 146 Broadway. 

1854 L. M. WitthauB, G. H., 818 Broadway. 

1854 L. M. Witthaus, R. A., 546 Pearl street 

1859 Wolfe, John D., 18 Madison ayenue. 

1869 Wreaks, Charles F., 54 William street. 

1870 Wright, E. Kellogg, National Park Bank. 

1871 Youngs, Alfred, 41 South street 

1871 Youngs, Henry I., 78 South street 

1868 600 Zborowski, Martin, Morrisania, N. Y. 
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SOCIETY, FOR THE YEARS 1870, 1871 AND 1878. 



TRANSACTIONS OF THE SOCIETY FOR 1870. 



R^olar monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
Febroary 15, 1870. Chief Justice Chas. P. Balt, the 
president, in the chair. 

The minutes of the last meeting, January 96, 1870, were 
read and approved. 

The Chairman of the Council, Hon. F. A. Cokkling, 
rex>orted the following candidates as having been approved 
for election as 

Bendeni Members — ^Hoh. Charles H. Van Brunt, Hon. 
Frederick W. Loew, Hon. Robert C. Hutchings, and 
Messrs. Frederick Smyth, Jno. R. Asher, Wm. H. 
Holmes, Charles H. Hunt, and Bernard Casserly. 

No baUot being called for, on motion they were declared 
duly elected members of the Society. 

ThQ treasurer's monthly re])ort was presented, through 
the recording secretary, exhibiting a cash balance in the 
treasury of $1,114.96. 

The librarian^ s report for the i)ast month was also read 
by the recording secretary, showing that ninety -four 
additions were made to the library by purchase and 
donation. 

Both rei)orts, on motion, were accepted and ordered to 
be placed on file. 

The president then introduced to the Society, the Hon. 
EL Gtoo. Squier, who read a paper on the ^^GFeography 
and Ancient Monuments of Peru." Before proceeding 
to read the paper, Mr. Squier presented to the Society a 
photographic copy of a map of the isthmus, by Lopez, 
cosmographer of tiie crown of Spain. 



36 Transactions o)r the Society for 1870. 

After the conclusion of the reading of the paper, on 
motion of Col. T. Bailey Myers, seconded by Mr. Conk- 
ling, the thanks of the Society were presented to Mr. 
Squier for his very interesting and instructive paper, and 
a copy of it wa« requested for publication in the journal. 

On motion the meeting then adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
March 22, 1870. Chief Justice Chas. P. Daly, the presi- 
dent) in the chair. 

The minutes of the last meeting, February 16, 1870, 
were read and approved. 

The Chairman of the Council reported the following 
candidates, as having been approved for election as ' 

Resident Members — Prof. Vincenzo Botta, Gen. Chas. 
K. Graham, Prof. S. D. Tillman, Gen. James Grant 
Wilson, Henry T. Drowne, John Sherwood, Sigismund 
Eaufmann, Sidney Brooks, Thomas C. Durant, John 
Stout, Samuel I. Jones, E. B. Moree; 

And by Chief Justice Chas. P. Daly, as a 

CorrespondiTig Member — Admiral John Rodger8,U.S.N. 

No ballot being called for, they were declared duly 
elected members of the Society, as nominated. 

The treasurer, Henry Clews, Esq. , presented his monthly 
report, exhibiting a cash balance in the treasury, of 
$1,477.46, 

The librarian' s monthly report was read by the recording 
secretary, showing that one hundred and fifty-one addi- 
tions were made to the library, by purchase and donation. 

On motion^ both reports were accepted and ordered to 
be placed on file. 

Col. T. Bailey Myers, in offering the following preamble 
and resolutions, commemorative of the life and character 
of the late Hon. Anson Burlingame, who was an honorary 
member of this Society, and who died on the 23d of 
February, 1870, at St. Petersburg, said : 
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Mr. PsBsiDEirr. — ^By the direction of the Coanoil, I take leave 
to call the attention of the Society to the loss it has recently 
sustained in the death of Anson Bnrlingame, one of its honorary 
members and earnest friends. It is but a few months, sir, since 
he visited us here, and inspected our collections with the interest 
of a cultivated traveler, who had placed his foot in many lands, 
and could sympathize with our efforts to illustrate their 
geographical characteristics, and to foster further explorations. 
After a careful examination, he expressed his pleasure at what the 
Society had accomplished; but promised, on his return to China, 
to contribute such maps and charts as* had been prepared by the 
geographers of that country, to illustrate its features, or as 
guides to their primitive navigators. That promise can never 
now be fulfilled; and the manly heart from which it emanated 
has ceased to beat. 

Before submitting the resolutions, I beg leave io say a few 
words in reference to the character and achievements of the 
deceased. 

In all the evidences of past usefulness ; in the investigation of 
the mysteries of science, of the perilous adventures of navigators, 
and the. bold explorations of travelers in far-off lands, with which 
these collections are enriched; pethaps there is nothing so 
wonderful and so suggestive to the intelligent student of history, 
as the brief career of Mr Burlingame. 

Of humble origin, with no advantages of position, or family 
connections, his early years were passed in Michigan, then the 
ultima Thule of civilization (to which his father had migrated 
from New York), amidst the primitive forests of a land, the 
oldest settled portions of which were in their infancy when many 
of ihe nations of the old world, with which it was his future 
destiny to be identified, were already decrepit from age. A 
backwoodsman, a surveyor, and explorer for mineral wealth, we 
find him appropriating the first fruits of his labors in the west 
to the development of his mind. After reading law in Michigan, 
he further accomplished himself in his professional studies by a 
period spent in the schools at Cambridge, At an early age, he 
developed his fitness for political leadership; and when the 
exciting contest between Fremont and Buchanan held the atten- 
tion of the nation, he thr«w himself into the canvass with his 
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acouBtomed energy. His forest eloquenoey his brilliant wit and 
cauBtio humor, his independence, and, most of all, the cogency 
and power with which he put forth his arguments, coupled with 
his attractive and manly presence, soon fixed upon him the atten- 
tion of his party, and placed him in a prominent position before 
the people of Massachusetts. That people, reversing the ordi- 
nary experience in a State which has given representatives to 
nearly all of her sisters, accepted Anson Burlingame, bom in 
New Yorkf reared in Michigan^ as a member for MaaanchuseUay 
in the American Congress ; as a representative in tha\ body of a 
community, who have as rarely gone beyond their own borders 
for their law-makers, as had that far-off and self-contained race 
whom he was destined, in the future, to represent in another 
career — a concession won by the manly and genial qualities 
and high abilities, developed in his rough experiences in the west, 
and their subsequent moulding in the more refining culture of 
the schools. In the strife of words, and the estrangement of 
feeling between the north and south, which has since produced 
results which all good men deplore, the Senate Chamber was 
violated by a personal assault on a senator at the hands of a 
member of the lower house. In commenting on this grave 
violation of propriety, in his seat in Congress, it was Mr. Burlin- 
game's fortune to' draw upon himself the wrath of the offender, 
and to be called upon to retract, or to give satisfaction. Accept- 
ing the latter alternative, Mr. Burlingame selected the western 
rifle as his arbiter, and that weapon being distasteful to his 
opponent, as new to the code of chivalry, the meeting never 
ensued. This circumstance centered on Mr. Burlingame the 
attention of the people, and added to his reputation, as a bold 
and fearless champion of the views to which he was attached ; 
and the moral question of dCieling was overlooked, in the enthu- 
siasm created by his readiness to sustain those views in a different 
arena. 

After leaving Congress, Mr. Burlingame was selected for the 
important mission to China ; which he filled with such ability 
and satisfaction to the timid and exclusive court to which he 
was accredited, as to be honored by them in turn with a counter 
mission, not only to his native country, but to the powers of the 
old world, which nearer approached in antiquity the venerable 
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goyemment of whioh he became the representative. After 
f alfilling his misnon to our own country with diBinterestedness, 
fidelity, and zeal ; after successf ally visiting the courts of England 
and France, and playing the difficolt role of an American and a 
republican, representing an empire and a despotism; he reached 
that of Rusma, where, when he had but entered upon his duties, 
it was his destiny to fall a victim to a sudden illness on the 2dd 
of last month. 

That a citizen of the youngest of the grand nations of the 
earth should be honored by the oldest with so important a 
miflsion to his own country, was a rare and singular evidence of 
the confidence of a people who boast of their superior sagacity, 
cultivation and refinement, and who are as bigoted in their faith, 
as they are exclusive in their habits. That an American should 
have not only broken through the walls of stone, which were 
bmlt to keep out such barbarians as he, but also that inner and 
stronger barrier of exolusiveness and self-complacency which has 
characterized the Chinese people from the time of Confucius, 
was truly an additional wonder of the world; but that this same 
American backwoodsman, an unbeliever according to the faith 
of either, should become the medium of communication betweeh 
the Muscovite and Mongolian races, trusted and honored by both, 
is an evidence of progress which would seem to be incredible. 
If it had been an English diplomat who had been selected, bred 
in a school of political intrigue, facile and graceful in his 
approaches to a royal presence ; if it had been a scion of that 
nation which has had such enlarged experience in diplomacy in 
the East; of which it may be said, as of Rome, that her legionary 
eagles are kissed by the sun in his whole meridian course ; whose 
commerce whitens every sea; whose conquered empire in the 
East is larger than her inherited one at home ; and whose career 
in those distant lands, if it has been illumined by the explora- 
tions of a Layard and a Livingstone in the cause of science, has 
been darkened by the despotism of a Warren Hastings, and 
whose guns are ever ready to back her diplomacy, — there might 
have been some pressure or interest, indirectly used on behalf of 
his government, inferred, with a view to a project of a protecto- 
rate, or the extension of her power, to account for the phenomena; 
and the suspicion of these would have lessened his usefulness. 
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The elevation of Mr. Burlingame — a simple citiisen of a nation, 
free herself, and with no complicating alliance, or interest in 
continental intrigue — to this important mission, conceded solely 
to his personal popnlarity and open, manly bearing ; and the want 
of jealousy displayed in his reception by the powers. to which he 
was accredited, was alike a compliment from the old world to 
the new, and a recognition of the adaptability of the American 
character, which must have been gratifying to the friends of Mr. 
Burlingame, when living, and a consolation to them while they 
mourn his decease. 

In consideration of these circumstances, I offer to the Society, 
on behalf of the Council, the following resolutions, intended to 
record their sentiments : 

Resolved^ That the members of the American Geographical and 
Statistical Society deeply deplore the loss which they, in common 
with the friends of progress, of scientific exploration, and geo- 
graphical intelligence, have sustained in the decease of Anson Bur- 
lingame, one of its honorary members; who possessed both the 
opportunity and desire to open for their benefit the archives of the 
interesting people with whom he was connected, never before 
accessible. 

Hesolvedy That they unite with the people of many nations, in 
regretting the loss by death, with his labors incomplete, of one 
who had secured the confidence of a race long self -excluded from 
a common intercourse and international relations, and whose last 
hours were devoted, as their representative, in producing 
reciprocal confidence and unity among men. 

Heaolved^ That in return for the thousands of her subjects 
who have emigrated to the western coast of America, and whose 
labors have aided materially to develop the prosperity of an 
important section of the territory of the youngest of her sisters, 
China had received, in the person of Anson Burlingame, one, 
whose faithful and intelligent exertions were likely to yield her 
a full equivalent, and on whose early grave the tears of the 
Mongolian, Muscovite, Anglo-Saxon, and the Latin have just 
fallen in common sympathy. 

Seaolvedy That a copy of these resolutions, signed by the 
secretary, be forwarded to the family of the deceased. 

On motion of the Hon. Townsend Harris, these resola* 
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tions weie nnanimously adopted, and it was ordered that 
a copy of them, signed by the recording secretary, be 
transmitted to the fiEimily of the deceased. 

Wm. T. Blodgett, Esq., offered a series of resolutions 
on the death of Hon. GFolian C. Verplanck, a former 
member of this Society; which were unanimously adopted, 
and a copy of them likewise ordered to be transmitted to 
the family of the deceased. 

The president then introduced to the Society Samuel 
P. Dinsmore, Esq., of New York ; who read a paper on 
the subject of a canal across the American isthmus. 

On motion of Mr. Amos G-. Hull, the thanks of the 
Society were presented to Mr. Dinsmore for his very enter- 
taining and instructiye paper, and a copy of it was 
requested for the archives of the Society. 

In moving the vote of thanks, Mr. Hull presented also 
the manuscript journal and estimates of Col. Childs' pro- 
position for a canal across the isthmus. 

Before the vote of thanks was taken, the Hon. E. Gfeo. 
Squier made a few remarks, stating that he had made 
the first survey of the San Juan river, and that in his 
opinion the only practicable route is that across Nicaragua, 
and that Darien gives no hope. 

The President then conveyed the thanks of the Society 
to Mr. Dinsmore, and, on motion, the meeting adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
April 12, 1870. Chief Justice Chas. P. Daly, the presi- 
dent, in the chair. 

The minutes of the last meeting, March 22, 1870, were 
read and approved. 

A report from the Council was read, recommending the 
outfit by the United States government of a new expedi- 
tion for the discovery of the north pole, and Dr. Hayes, 
the eminent Arctic explorer, to its command. 

On motion of Henry T. Drowne, Esq., seconded by Dr 
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Hongli, the report was onanimoasly adopted; and it was 
ordered that certified copies be transmitted by the record- 
ing secretary to both houses of Congress. 

The Council further reported the following candidates 
as haying been approved for election as 

Resident Merribers — Frederick Euhne, Hon. Horace 
Greeley, J. Alston Bishop, GFeorge Taylor, of Washing- 
ton, D. C; Charles E. Marston, Frederick M. Kelly, 
Cyrus Butler, Wm. B. Dinsmore, Gteorge K. Sistare, 
B. Goodman, James Cruikshank, LL.D., Brooklyn ; 

And by Chief Justice Chas. P. Daly, as 

Corresponding MeTnbers—Frof. Clarence Bang, Wash- 
ington, D. C; Prof. J. D. Hague, Washington, D. C; 
Prof. J. T. Gardner, Washington, D. C. 

No ballot being called for, they were declared duly 
elected members of the Society, as nominated. 

The treasurer, Henry Clews, Esq., sent in his monthly 
report, showing that there was a balance in the treasury 
of $783.16. 

The librarian, H. B. Hammond, Esq., sent his monthly 
report, showing that during the past month, four hundred 
and six accessions were made to the library of the Society, 
by purchase and donation. 

Both reports, on motion, were accepted and ordered to 
be placed on file. 

(Tbanblation.) 

Letter fi'om the President of the Belgian GfeographiccU Society to 
the IVesident of the American Chographical Society. 

Antwerp, \Ath January^ 1870. 

Mb. Prbsidbht. — ^We have the honor to inform you that a 
Belgian Geographical Society has been established at Antwerp. 

Ton will find inclosed the by-laws, snch as they have been 
temporarily established, at a general meeting of its adherents, 
held at Antwerp on the 26th of December of last year. 

Oar young association will experience a great many difficulties 
before it can place itself in a position to follow, even at a great 
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distanee^ the gloiioas tnok of anafaigoiis Bodetiee whioh were 
founded many yean ago, and wldoh have marked their existence 
by 80 many and saoh important aervices to soience, to commerce 
and to ciTilisation. 

If we only had consulted our strength and our resoorcesy we 
should have despaired of being able to accomplish such a difficult 
task. But we have thought that we could reckon upon the sym- 
pathetic indulgence of foreign geographers and men of science, 
and upon the kind assistance of such societies, as are at the head 
of geographical movement. 

We should be extremely obliged to you, if you would furnish 
us a list of distinguished persons of your body who would consent 
to accept the title of a corresponding member of our society. 

We hardly dare to make to you the proposition of an exchange 
of your publications, statutes, rules, journals, bulletins, books, 
charts and atlases. We shall have, especially in the commence- 
ment, very little to offer in return for the scientific treasures 
which yon may have at your disposition. But you will not 
ignore how difficult are all literary enterprises, and you may 
reckon upon our good-wilL 

We offer you cheerfully all the information which you may 
desire, and which may be of seryioe to you, with regard to 
Belgium. 

Please accept, Mr. President, the assurance of our most distin- 
guished consideration. 

The PresideafU^ * 

CHAS. SAINCTBLETTB, M. P. 
T?i€ Secretary^ 

The president then introdaced to the Society, Capt Chas. 
W. Raymond, of the United States corps of engineers, 
who read a paper on the Yukon River region, Alaska. 

After the conclusion of the paper, on motion of the Hon. 
David Dudley Field, seconded by Hon. Ghas. P. Kirk- 
land, the thanks of the Society were presented to Capt. 
Raymond, for his very interesting and instructive paper, 
and a copy of it was requested for publication in the 
Journal. 
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Report of Council : Amssican Obogbaphioal and Statistioal 

SoGiBTT, Apbil 12, 1870. 

The Council respectfully report the following resolutions for 
adoption at the regular monthly meeting of this Society, to wit : 

Resolvedy That it is eminently desirable that an expedition 
should be fitted out by the government for Arctic exploration 
and the discovery of the north pole. 

Jiesolved, That in view of the great perils and difficulties 
which attend any attempt to penetrate the Arctic region in the 
vicinity of the Pole, and of the fact that the objects to be 
attained are scientific; the expedition should be commanded by 
an able officer of Arctic experience, having under him an efficient 
coi*ps, so that an amount of scientific infoimation may at least 
be gathered, which will reflect honor upon the country and justify 
the fitting out of the expedition. 

Hesolved, That without assuming to determine to whom the 
command of such an expedition should be entrusted, we would 
call attention to the fact that Dr. Hayes has not only the appro- 
bation of the American Geographical and Statistical Society, but 
has also received the gold medals of the Royal Geographical 
Society of London and the Imperial Geographical Society of 
Paris ; the indorsements of the Imperial Geographical Society 
of St. Petersburg, the Geographical Society of Berlin, the Royal 
Academy of Sciences of Brussels, the Geographical Society of 
Italy ; and having in his last expedition, though provided with 
very insufficient means, reached nearer to the pole than any 
previous explorer except Parry; he is, in the opinion of this 
Society, to be regarded as the most able, eminent, and experiencd 
of living American Arctic explorers. 

JResalvedj That copies of these resolutions be foi'warded to 
both houses of Congress and to the President of the United 

States. 

Respectfully submitted. 

F. A. CONKLING, 

Chairman, 
On motion, the meeting then adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
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May 10, 1870. Crhief Justice Chas. P. Daly, the presi* 
dent, in the chair. 

The minutes of the last meeting, April 12, 1870, were 
read and approved. 

The Council rex>orted the following candidates for mem- 
bership, as having been approved for election as 

Hesident Members — Henry Q. Norton, Lucius Tucker- 
man, Richard S. Willis, Edwin Booth, Joseph Seligmau, 
Jesse Seligman, James Seligman, Mayer Putzel, Marcus 
Goldman, S. G. Ward, Edward P. Davison, T. W. Wai-d, 
Samuel M. Schafer, Simon Schafer, Frederick K. James, 
Alfired G. Myers, R. Duncan Harris, Edwin W. Stoughton, 
Gen. Thomas A. Davies, P. P. Marbury, Capt Chas. W. 
Raymond, U. S. A., Simon Stevens, William H. Neilson, 
K Kellogg Wright; 

And by Chief Justice Chas. P. Daly, as 

Carresponduig Members — ^B. H. Perkins, U. S. Consul, 
St. Croix, W. L; Henry Stevens, Esq., London, England; 
Prof. T. Sterry Hunt, LL.D., P. R. S., of Montreal, 
Canada; Dr. Robert von Schlagintweit, Professor of the 
Royal University of Giessen; Greorge Gibbs, Esq., Wash- 
ington, D. C. By Dr. G. Naph^yi— The Hon. Don 
Sabastian Lerdo de Tejada^ Minister of State of the 
Republic of Mexico. 

No baUot being called for, they were declared duly 
elected members of the Society. 

The treasurer reported a cash balance in the treasury 
of $767.93. 

The librarian's monthly report was read by the recording 
secretary, and showed that four hundred and seventeen 
additions were made to the library, by purchase and 
donation. 

On motion, both reports were accepted and ordered to 
be placed on file. 

The recording secretary then read the following letters; 
which had been addressed to him, one by Mr. C. Maunoir, 
general secretary, and the other by Mr. V. A. Malte Brun, 
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honorary secretary, of the Imperial Gteographical Society 
of Paris, accompanying the silver medal, which that 
society had awarded to Mr. Paul B. Da Ghaillo, for his 
journeys into Ashango land. 

Thereupon the president, turning to Mr. Paul B. Du 
Chaillu, presented to him the medal, with an appropriate 
address; in which he assured Mr. Du Chaillu of the grati- 
fication felt by this Society, that his valuable services in 
the cause of science, were recognized by a sister society 
of such high standing. 

Mr. Du Chaillu accepted the medal, and thanked the 
Society for the sympathy and interest it had expressed 
in his behalf, when the veracity and exactness of his state- 
ments were questioned. All these doubts are now set at 
rest. 

The president then introduced to the Society the Rev. 
Albert Bushnell, who has been a missionary for the past 
twenty-five years at the €te>boon, and who read a paper 
" On the Equatorial Regions of Western Africa." 

On motion of the Rev. Dr. Thompson, the thanks of the 
Society were presented to Rev. Mr. Bushnell for his 
highly interesting and valuable paper, and a copy of it 
was requested for publication in the Journal. 

Col. T. Bailey Myers then presented to the Society a 
manuscript map of the West Indies, copied by the unfor- 
tunate Gton. GK>icuria (lately executed at Havana), while 
a prisoner in Sjiain after the Lopez expedition, from the 
original in the Escurial in Madrid — the original bearing 
the date of 1694. 

On motion^ the meeting then adjourned. 

nranakUian of a letter from C. Maunoir^ general secretary^ to 

XL It. Straenickf/y recording eecretary. 

Gbooraphical Socibtt's Rooms, Paris, ) 
Rue Chbistinb, March 9, 1870. f 

MoNSiBUB LB Sbcbbpairb. — ^In conformity with the desire 
which yon have manifested to the honorary secretary, Mr. Malte 
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Bnm, I have now the honor to tranamit to you the medal, which 
the Geographical Society of Paris has awarded to Monsieur Paul 
B. Du Chailla, and would feel obliged if you woold acknowledge 
the receipt of.it. 

The United States legation has gracioasly charged itself with 
forwarding this medal to you, and I hope that it will arrive in 
good season. 

I seize this opportunity. Monsieur le Secretaire, to assure you 
of the sentiments of my most distinguished consideration. 

0. MAUNOm, 

nrandaUon of a UUer from V. A. MaUe JBrun, MGreUtry^ to 
JE R. StrasBnieky^ recording aecreUny in New York. 

Pabib, J^prU 28, 1870. 

Mt Dbab Sn AKD Honored Oonfrbbb. — ^I thank you very 
cordially for the transmission of the American papers which 
contained an account of meetings of your Society. I have 
perused them, and made extracts which will appear in the Annales 
des Voyages. 

I also received, two days ago, the second part of your Journal, 
Volume n, which had been addressed to the Geographical Society 
of Paris. I will announce it and speak of its contents in one of 
the numbers of the Annales des Voyages. 

Tou must have received by this time, through, the intervention 
of the United States legation at Paris, the silver medal for Mr. 
Du phaillu. I hope you have been able to present it to him. 

The question of the canalization of the Isthmus of Darien, by 
a Franco-American company, is worthy of all our attention ; 
and since the American government is willing to occupy itself 
with this question, and even to send an expedition there, I have 
no doubt that good results may be obtained. 

I send you herewith the March number of the Annales des 
Voyages, in which I have published the proceedings of the 
Geographical Society of New York on that subject I regret, 
however, that the postal regulations do not afford more facilities 
fcr scientific intercourse. I mean free transmission. 

I shall be very much obliged to you, and thank you a thousand 
times, for the transmission of the French paper of New York, if 
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it oontaios any geographical news or other articles of interest. 
I shall peruse it with great pleasure. 

And Dr. Hayes, does he not think to retrace his steps toward 
the North Pole ? With his practical experience, I have no doubt 
that he will arrive at a good result if he undertakes a third 
voyage. 

Here the expedition of Lambert to the North Pole is still kept 
back for lack of mofiey. I hope, however, that he will be able 
to leave in eight months. The GerrndniOy of the Oerman expe- 
dition, was obliged to take up winter quarters on the coast of 
Greenland, but we are still without information as to its results. 
The North Pole — the expedition of Sir Samuel Baker to the 
Equatorial lakes — the Sources of the Nile — and David Living- 
stone — these are the principal points which now interest 
geographers in*Europe. 

Please accept, my dear, honored confrere, the sentiments of 
my most distingubhed consideration, and I beg you, at the same 
time, to present my respectful compliments to the honorable 
president of your learned Society, Chas. P. Daly. 

Your most faithful confrere, 

V. A. MALTE BRUN, 

16 Rue Jacob. 

Special meeting of the American Geographical and 
Statistical Society, Cooper Institute, New York, May 24, 
1870. Chief Justice Chas. P. Daly, the president, in the 
chair. * 

The reading of the minutes of the last meeting, May 10, 
1870, was postponed. 

The Council reported the following candidates for mem- 
bership, as having b^en approved for election, as 

ResiderU Members — William A. Conklin, Henry E. 
Stoughton, Wm. B. Martin, Nicholas Tiedeman, Edward 
P. Slevin. 

No ballot being called for, they were declared duly 
elected members of the Society. 

The president then introduced to the Society Dr. Ros- 
siter W. Raymond, United States commissioner of mining 
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statistics, who read a paper ^^ On the Canons of the Snake 
and Columbia Rivers." 

On motion of the Hon. A. 6. Conger, seconded by 
Mr. Conkling, the thanks of the Society were presented 
to Dr. Raymond for his valuable and interesting paper, 
and a copy of it requested for publication in the Journal. 

On motion, the meeting then adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
Jxme 14, 1870. Chief Justice Chas. P. Daly, the presi- 
dent, in the chair. 

The minutes of the two previous meetings. May 10 and 
May 24, were read and approved. 

Mr. Harris, on behalif of the Council, rei)orted the 
following candidates for membership, as having been 
approved for election, as 

ReHdent Members — Prof. W. Wright Hawkes, D. 
Golden Murray, Brevet Maj, -(Jen. J. G. Barnard, U. S. A., 
Brevet Maj .-Gen. Albert J. Myer, U. S. A., Theodore Wes- 
ton, C. E., Jno. B. Dash, James Thomson and Julius 
Hess. 

No ballot being called for, they were declared duly 
elected members of the Society. 

Mr. Remsen, on behalf of the treasurer, Mr. Henry 
Clews, reported a cash balance in the treasury, of $687. 

The librarian's report, in the absence of the librarian, 
Mr. H. B. Hammond, was read by the recording secre- 
tary, showing that in all, one hxmdred and fifty-four 
accessions were made to the library by purchase and 
donation, and that the exchange of publications with 
foreign scientific societies has been re-established. 

On motion, both reports were accepted and ordered to 
be placed on file. 

The president then called the attention of the Society 
to the last number of the Bulletin of the Italian Geographi- 
cal Society in Florence, which had been presented to this 

7 
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Society along with other foreign publications. It exhi- 
bits in a remarkable degree the extraordinary energy and 
activity of this eminently, useful Society; which, after a 
few years of existence, numbers now, already 1,148 active 
members. 

The president then introduced to the society Dr. A. K. 
Gardner, who read a paper "On the Geographical Distri- 
bution of Disease." 

After the conclusion of the paper, and on motion of the 
Hon. Chas. P. Kirkland, seconded by Mr. Harris, the 
thanks of the Society were presented to Dr. Gterdner for 
his very interesting and instructive paper, and a copy of 
it requested for the archives of the Society. 

On motion, the meeting then adjourned. 

Begular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
November 15, 1870. Chief Justice Chas. P. Daly, the 
president, in the chair. 

The minutes of the last meeting, June 14, 1870, were 
read and approved. 

Mr. Ward, on behalf of the Council, reported the fol- 
lowing candidates for membership, as having been 
approved for election, as 

Resident Mefmbers — C. B. Stoughton, Chas. McMillan, 
M. D.; Edward S. Dunster, M.D.; Edward H. B. Lyman, 
Chas. G. Havens, Chas. J. Stewart and Gheorge W. Abbe. ; 

And by Chief Justice Chas. P. Daly, as 

CorrespondiTig Members — Mr. Vojta Naprstek, of 
Prague, Austria; Senor Don Ignacio Mariscal, minister 
plenipotentiary from the Republic of Mexico to the 
United States; Senor Don Leopoldo Bio de la Loza, 
president of the Geographical and Statistical Society of 
Mexico ; Senor Don Manuel Payno, vice-president of the 
Mexican Geographical and Statistical Society; Senor 
Don Tgnacio Altamirano, member of the Mexican con- 
gress; 



Transactions of the Society for 1870. 51 

And by Prof. A. S. Bickmore, as a 

Oorresponding Meniber — Prof. Cleveland Abbe, director 
of the Oincinnati Observatory. 

No ballot being called for, they were respectively 
declared duly elected resident and corresponding mem- 
bers of the Society. 

Mr. Remsen, on behalf of the treasurer. Mr. Henry 
Clews, rex)orted a cash balance in the treasury of $143.35. 

The librarian's report was read, showing that since the 
last monthly report was presented, four hundred and 
thirty-seven accessions were made to the library, by pur- 
chase and donation. 

On motion, both reports were accepted and ordered to 
be placed on file. 

The recording secretary reported to have received a 
large number of foreign letters, and among these one 
from Cavaliere Cristoforo Negri, president of the Italian 
Geographical Society, accompanying four diplomas, as 
honorary members, for the Hon. Chas. P. Daly, Mr. 
Henry Grinnell, Mr. Jno. C. Fremont and Dr. 1. 1. Hayes. 

The president then remarked, that lie regretted that, 
except himself, none of these gentlemen were present to 
receive these marks of high honor from a sister society. 

On motion, the recording secretary was instructed to 
communicate with the above-named gentlemen. 

The president then introduced to the Society, Simon 
Stevens, Esq., who read a paper "On the Isthmus of 
Tehuantepec as a New Route of Commerce.'* 

After the conclusion of the reading of this interesting 
I)aper, on motion of Mr. James W. Gerard, seconded by 
Mr. Kirkland, the thanks of the Society were presented to 
Mr. Stevens, and a copy of it requested for publication 
in the Journal. 

On motion, the meeting then adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York. 
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December 20, 1870. Hon. F. A. CoKKLnra, one of the 
vice-presidents, in the chair. 

The minutes of the last meeting, November 16, 1870, 
were read and approved. 

Mr. Moore, on behalf of the Council, reported the 
following candidates for membership, as having been 
approved for election : Jno. A. BuCherford and Edward 
D. Miles. 

No ballot being called for, on motion, they were declared 
duly elected resident members of the Society. 

Mr. Remsen, on behalf of Mr. Henry Clews, read the 
treasurer's report, exhibiting a cash l^lance of $265.13. 

The recording secretary, on behalf of Mr. H. B. Ham- 
mond, read the librarian's report, showing that during 
the past month sixty-one additions were made to the 
library. 

On motion, both reports were accepted and ordered to 
be placed on file. 

On motion of Mr. Bemsen, it was 

Resolvedy That a special committee of three members be 
appointed by the chair, to prepare nominations for the eleotion 
of officers for the ensuing year, at the next annual meeting in 
January, 1871. 

The president appointed Messrs. Henry E. Davies, 
Charles P. Eirkland and Cassius Darling as such com- 
mittee. 

The president then called the attention of the Society 
to a native map of the harbor of Yokohama, in Japan, 
which had been presented to the Society by Commander 
W. W. Maclay, U. S. N., through Dr. Archibald Maclay. 

On motion, the thanks of the Society were presented to 
\*ommander Maclay for this interesting and valuable 
addition to the collection of maps. 

The president then introduced to the Society Miner K. 
Kellogg, Esq., of Washington, D. C, who read a paper 
"On the Geography of Mount Sinai.'* 
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On motion of Bev. Dr. S. I. Prime, seconded by Mr. 
Kirkland, the thanks of the Society were presented to Mr. 
Kellogg for his very interesting and valuable paper, and 
a copy of it requested for publication in the Journal 

On motion, the meeting then adjourned. 

E. R. STRAZNICKT, 

Recording Secretary. 
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AmiTial meeting of the American Geographical and 
Statistical Society, Cooper Institute, New York, Janu- 
ary 31, 1871. Chief Justice Chas. P. Daly, the presi- 
dent, in the chair. 

The minutes of the last meeting, December 20, 1870, 
were read and approved. 

Mr. Conkling, as Chairman of the Council, read the 
annual report for 1870, which, on motion, was accepted 
and placed on file. 

Mr. Conkling, on behalf of Council, reported the 
following candidates as having been approved for elec- 
tion as 

Resident Members — Laurens J. David, Wallace P. 
Groom, H. A. Jackson, Horace B. Pry, Prank E. Howe 
and Wm. M. Pliess. 

No ballot being called for, on motion these gentlemen 
were declared duly elected members of the Society. 

The treasurer, Henry Clews, Esq., presented his annual 
report for the year 1870, exhibiting a cash balance in the 
treasury of $169.62. 

On motion, the report was accepted and ordered to be 
placed on file. 

The librarian, H. B. Hammond, Esq., not being able 
to attend, presented his annual report through Mr. Q«o. 
Cabot Ward, showing that, in all, one thousand two 
hundred and twenty-three accessions were made to the 
library by purchase and donation. 

On motion, the report was accepted and ordered to be 
placed on file. 

Mr. N. M. Beckwith, in the absence of the chairman 
of the nominating committee. Judge Davies, presented 
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their retort, recommending the following gentlemen to 
be elected as officers of the Society for the year 1871 : 

President— Cn a rlks P. Daly, LL.D. 

Vice-PresideiUs — ^Henry Grinnsll, P. A. Conklino, 
JossPH B. Thompson, D. D. 

Foreign Corresponding Secretary — Townsend Hab- 



Domestic Corresponding Secretary— W. H. H* Mooks. 

Mecording Secretary— K B. Straznigky, M. D. Ph. D. 

Treasurer — ELenry Clews. 

Librarian— K. B. Hammond. 

CouncHr—WiUAAu Bemsen, T. Bailby Mybbs, Theo. 
W. DwiGHT, LL.D.; W. T. BLODOErr, W. E. Curtis, 
Geo. W. Cullum, U. S A. ; L. M. Butherfurd, Geo. 
Cabot Ward. 

The president then appointed Messrs. Bichards and 
O'Beilly as tellers, to proceed with the election after the 
conclusion of the annual address. 

Chief Justice Daly then introduced to the Society Prof. 
D. C. Gilman, of the Sheffield Scientific School, Yale 
College, who deliverd the annual address, selecting for 
his subject ^^ The Last Ten Years of Geographical Work 
in this Country." r 

After the conclusion of this highly interesting and 
instructive discourse, and on motion of Prof. Dwight, 
seconded by Mr. Cooper, the thanks of the Society wer6 
presented to Prof. Gilman, and a copy requested for 
publication in the Journal. 

The election of officers was now proceeded with, and 
the report of Messrs. Bichards and O'Beilly showed that 
the gentlemen recommended on the ticket were unani- 
mously elected, and on motion they were declared duly 
elected officers of the Society for the year 1871. 

On motion, the meeting then adjourned. 

E. B. STBAZNICKY, 

Recording Secretary. 
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Annual Rbpobt of the Council fob thk Tbab 1870. 

Rooms of the Amebican Gboobaphical anb 
Statistical Society, Coopbb Instttutb, 

New Yobk, Janvary 81, 1871. 

Agreeably to the provisions of section three, chapter six, of 
the by-laws of the Society, the Council have the honor to present 
the following '^ general report of their proceedings and of those 
of the Society daring the past year." In doing so, they have 
the satisfaction again to congratulate their associates upon the 
continued increase of the number of members; upon a large and 
valuable addition to the library and to the collection of atlases, 
maps and charts, among which may be mentioned the publica- 
tions of our own and of foreign governments, and of our sister 
societies at home and abroad; and also upon the flattering marks 
of consideration with which the resumption of its active labors 
has been greeted by its numerous correspondents, including the 
leading scientific bodies, as well as many of the most distin- 
guished savans of the old world. 

At no former period has th^ library and map-room been so 
largely consulted by the members of the Society and by the 
public, who have been permitted on all suitable occasions to 
avail themselves of its benefits. In view of the general interest 
awakened by the announcement by several of the papers of this 
course, it has been a subject of regret that the limited space in 
the lecture-room has made it necessary to restrict the admission, 
at such times, to the members of the Society, to the representa- 
tives of the newspaper press and to a very small number of 
invited guests. With this exception, the five beautiful and 
spacious apartments which have been set apart for our accom- 
modation, by the generous founder and the board of trustees of 
the Cooper Union, have afforded to all desiring to use them 
facilities unsurpassed in the country for the study of geography 
and statistics. 

The Council avail themselves of this opportunity publicly to 
return their thanks to Messrs. Weed, Parsons & Co., the printers 
to the State of New York, for the donation of important public 
documents, which enabled us promptly to complete the parcels 
to be transmitted to our several correspondents, in exchange for 
their own publications and those of their respective governments. 
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Early in the last fiscal year it became necessary to decide 
whether the fonds in the treasury should be applied to the pre- 
paration of a catalogue of the library, maps, etc., or to the 
publication of the Journal and the Society's Transactions. 
After mature deliberation, the latter of these alternatives was 
adopted. In making this decision, the Council was chiefly 
influenced by the fact that the classification and arrangement of 
the books, maps, etc, have been so thoroughly carried out under 
the direction of the recording secretary, Dr. E. R. Straznicky, 
as to render it comparatively easy to refer, without the aid of a 
catalogue, to any work in the possession of the Society. 

The following summary exhibits the increase in the number 
of members during the year 1870: 

Number of members in January, 1 870 468 

Number of members since added 93 

Total 661 

Number to be deducted by death and resignation. 21 

Number remaining January 81, 1871 540 

Net increase during the year 72 

The finances of the Society continue to be in a satisfactory 
condition, as will appear from the subjoined abstract of the 
report of the treasurer, Henry Clews, Esq.: 

Balance on hand, as per last annual report $574 44 

Receipts to date , 8,262 50 

Total $3,836 94 

Expenditures since January 25, 1870 3,667 42 

Leaving a cash balance on hand of $169 52 

The estimate of receipts for the ensuing year is as 

follows : 
Dues of 468 resident members, at five dollars each. . . 2,315 00 
Uncollected dues for 1870, about 200 00 

Making the available resources for the year 1871 . $2,684 52 
8 
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No estimate has been made of the amount of the initiation 
fees of new members; but it is reasonable to assume that the 
receipts from this source will reach as large a sum as in former 
years. 

The following abstract of the report of the librarian, H. B. 
Hammond, Esq., shows the additions made during the year to 
the library: 

Number of books and maps added by donation 1 , 040 

Number of book§ and maps added by purchase 174 

Total addition by donation and purchase 1 , 228 

Since the date of the last annual report, nine meetings of the 
Society and ten meetings of the Council have been held. 

On January 25, 1870, the Society held its annual meeting and 
the present board of officers was elected. The Hon. Chas. P. 
Daly, the president, delivered the annual address, of which the 
recent explorations and theories for reaching the north pole 
formed the leading topic. 

On February 15, the Hon. E. G. Squier read a paper " On the 
Geography and Ancient Monuments of Peru.'' 

On March 22, 3amuel P. Dinsmore, Esq., read a paper on tlie 
subject of constructing a canal across the Isthmus of Panama. 

On April 12, Gapt. Chas. W. Raymond, of the United States 
corps of engineers, read a paper on the Tukoa river region of 
Alaska. 

On May 10, the Rev. Albert Bushnell, a mbsionary for the 
last twenty-five years at the Gaboon, read a paper '' On the 
Western Regions of Equatorial Africa.'' 

On May 24, Dr. Rossiter W. Raymond, United States conmiis- 
sioner of mining statistics, read a paper ^^ On the Canons of the 
Snake and Columbia Rivers." 

On June 14, Dr. A. K. Gardner, of New York, read a paper 
** On the Geographical Distribution of Disease." 

On November 15, Simon Stevens, Esg., read a paper ** On the 
Isthmus of Tehuantepec as a New Route of Commerce." 

On December 20, Miner K. Kellogg, Esq., read a paper '* On 
the Geography of Mount Sinai." 

The long interrupted system of exchanges with foreign societies 
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was re-established during the summer by the transmission of 
packages containing the last number of the Society's Journal 
and various public documents of a scientific character. 

Finally, the Council have much pleasure in commending the 
courtesy and fidelity with which the deik, Mr. Robert Curren, 
has uniformly discharged his duties. 

All of which is respectfully submitted. 

P. A. CONKLINO, 

Chcdrfnanm 

Annual Rspost of thb Tbkabubsb fos 1870. 

Rooms of tsb Amebicak Oeogbaphical an!) 
Statistical Socibtt, Ooopeb Institdtb, 

Nbw Yobk, Jofiuary 31, 1871. 

The treasurer respectfully submits the following report for 
the period from January 25, 1870, to January 31, 1871, of the 
receipts and expenditures of this Society: 

JSeceipta. 
Balance from last year $674 44 

One life membership $60 00 

Balance for one life membership ^ 40 00 

Initiation fees from new members 850 00 

Annual dues for 1867 10 00 

Annual dues for 1868 15 00 

Annual dues for 1860 45 00 

Annual dues for 1870 1,702 50 

Additional subscriptions from — 

Messrs. Abner L. Ely 50 00 

Anson G. P. Dodge 50 00 

Wm. B. Ogden 50 00 

J. Carson Brevoort * 100 00 

Paul B. Du Chaillu 50 00 

From loan 250 00 

8,262 00 

Total (carried forward) $3,836 94 
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Brought forward $3,886 94 

Salaries $804 OC 

Furniture 71 25 

Stationery (including envelopes of meet- 
ings) 103 00 

Books 607 17 

Printing (including Journal) 779 20 

Sundries (including postage, advertising 

and postage stamps for meetings) 972 93 

Gas and steam 200 00 

Map making 62 00 

Binding of books 67 25 

8,667 42 

Leaving a balance on hand of $169 52 

To this sum must be added the uncollected dues from 
463 resident members for the coming year, at five 

dollars each, exclusive of life members 2,315 00 

Outstanding dues for 1870, about 200 00 

Available resources for the coming year $2,684 02 

In this sum are not included the initiation fees from prospective 
new members, which probably will amount again to several hun- 
dred dollars 

HENRY CLEWS, 

TVecuurer, 

Annual Rkpobt of the Librarian for thb Tbar 1870. 

Rooms of the American Gbooraphioal and 
Statistical Society, Cooper Institute, 

New York, January 31, 1871. 

The librarian respectfully presents to the members of this 
Society the following report for the period commencing with the 
25th of January, 1870, and ending on the Slst day of January, 
1871: 

The receipt books of this Society, in which are noted the 
several donations that are made to the library, show that during 
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tiie period mentiooed fire hundred and lifty-eix donationa hare 
been made, and of the following character: 

Folios 4 

Qnartoe 54 

Octavos 91 

Duodecimos 9 

Pamphlets — Qnartos 81 

" OcUyos ; 744 

Maps 66 

Total 1,049 

The books of the Society in which are noted the rarioos 
purchases which are made for the Society, show that one 
hundred and thirty Entries have been made, and which 
comprise the following: 

FoHos 7 

Quartos 28 

Octavos 110 

Duodecimos 11 

Pamphlets — Quartos 7 

" OcUvos 11 

Maps 6 

' 174 

Grand Total by purchase and donation 1,223 

It will thus be observed that a large addition has again been 
made to the valuable and useful library of the Society during 
the past year. 

The donations have been unusually large, and for the most 
part have been from foreign Societies with which this one is now 
again in regular correspondence and exchange. Among the 
other donors to this Society are included a large number of our 
national, State and municipal officers, and many private gentle- 
men, whose names will appear in alphabetical order in the 
printed Report. 

The librarian cannot but congratulate the Society upon the 
very satisfactory condition of its library. It is to be regretted 
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that our funds have not permitted it to furnish the muoh- desired 

catalogae. 

Respectfully submitted. 

HENRY B. HAMMOND, 

lAbr avian. 

Rooms of the American Geographical and 

Statistical Society, Cooper Institute, 
New York, January 16, 1871. 

The undersigned special committee, appointed at the last 
monthly meeting of this Society on the 20th Decer(iber, 1870, for 
the purpose of preparing nominations for the election of officers 
on the 31st of January, 1871, respectfully report that they would 
recommend the names of the following gcBtlemen to be elected 
as officers of the Society for the year 1871: 

IVesident — Charles P. Daly, LL.D. 

Vice-Preaideiits — Henry Grinnell, F. A. Conkling, Jos. P. 
Thompson, D. D. 

Foreign Corresponding Secretary — ^Townsend Harris. 

Domestic Corresponding Secretary — W. H. H. Moore. 

Recording Secretary — ^E. R. Straznicky, M. D., Ph. D. 

Treasurer — Henry Clews. 

Xtibrarian — ^Henry B. Hammond. 

Council — ^Wm. Remsen, T. Bailey Myers, Theo. W. Dwi:;ht, 
LL.D., Lewis M. Rutherfurd, Wm. T. Blodgetf, Wm. E. 
CuBTis, Geo. W. Cullum, U. S. A., Geo. Cabot Ward. 

Respectfully submitted. 

HENRY E. DAVDES. 
CHARLES P. KIRKLAND. 
C. DARLING. 

Kegalar monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
February 28, 1871. Chief Justice On as. P. Daly, the 
president, in the chair. 

The minutes of the last annual meeting of January 31, 
1871, were read and approved. 

Mr. Ward, on behalf of Council, reported the names 
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of the following candidates as having been approved for 
election as 

Resident Members — ^W. C. Cooper, Gfen. Alexander 
Shaler, James A. McCreary, Rev. Wm. Wallace Atter- 
bury, Wm. C. G-ilman, Benjamin F. Butler, Douglas 
Bobinson, Walter B. T. Jones, Henry J. Youngs, Wm. 
H. Swan, Howard Potter, Alfred Youngs, Bobert S. Let- 
son, Clifford A. Hand, James F. Cox ; 

And by Prot C. F. Hartt, of Cornell University, 
Ithaca, as 

Corresponding Members — ^Senor Perreira Penna, Para, 
Brazil ; and Dr. Joaquim Xavier De Oliveira Pimentel 
Santarem, Para, Brazil. 

The ballot being called for, on motion, they were 
declared duly elected resident and corresponding members 
of this Society. 

Mr. Bemsen, on behalf of the treasurer, Mr. Henry 
Clews, presented his monthly report^ exhibiting a cash 
balance in the treasury of $697.74. 

The recording secretary, in the absence of Mr. Ham 
mond, the librarian, presented his report, showing that 
in all three hundred and sixty-nine additions had been 
made to the library by purchase and donation. 

On motion, both reports were accepted and ordered to 
be placed on file. 

Mr. Wm. E. Curtis offered the following resolution, 
which, after having been seconded, was unanimously 
adopted, to wit : 

Besolved^ That the thanks of the American Geographical and 
Statiatical Society are tendered to the Hon. Fernando Wood, for 
the gift to the Society of one hundred and seventy-nine volumes 
of highly important, valuable and useful works. 

The president then introduced to the audience Prof. 
Wm. H. Brewer, of the Sheffield Scientific School of Yale 
College, who delivered an exceedingly int«^resting and 
instructive discourse on his explorations in the Rocky 
Mountains, and the high peaks of Colorado. 
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The Rev. J)r. Joseph P. Thompson then arose and 
said: 

Mb. Presidbkt. — ^I am sure that I but attempt to express, for 
I cannot hope fally to express, the pleasure which is shared by 
the entire Society,' in rising to move a vote of thanks to Prof 
Brewer for his most striking and animating discourse, and to 
request that he would do us the favor, if he can spare time from 
his numerous occupations, to reduce it to writing, that we may 
use it through our channels of publication. I have been very 
much impressed, as I sat here this evening, with the richness and 
variety of resources opened to this Society on our own continent, 
which is our most legitimate field for investigation. If my 
memory serves me, this is the fifth or sixth address which we 
have had within the past year, or the past two years, upon 
different sections of our own Noith American continent. We 
have had the Pacific railroad, in particular. We had a section 
around the head waters of those rivers that have been pointed 
out and described. We have had Prof. Tillman's admirable 
digest of all the work done in our meeting during the past ten 
years. And yet, this especial matter has come before us to-night 
as vivid, as entertaining, as instructive, as though we had known 
nothing of it before. Indeed, for myself, I am indebted to the 
.professor for a much more clear and satisfactory conception of 
that mountain region, of everything appertaining to it, of its 
elevation, extent, grandeur, natural history, even of its peculiar 
flavors, than ever before. [Laughter.] I have been struck, also, 
by the dignity and worth that science imparts to our humanity. 
As I was listening to this course of remark, my thought went 
backward to those ages which the geologists are just beginning 
to measure, when those mighty glaciers were formed, and did 
their work, and melted away; when the volcanoes poured forth 
their fires, and this lava, thousands upon thousands of feet in 
depth, was deposited. 

Until this age of science, none of all that work of the Creator, 
none of all these processes of nature, had begun to be explored 
or comprehended. First, the wild man was there. We have no 
trace of his beginning, and he has left us few intelligible records 
of his life — nothing that we count as history. Then came the 
hunter, disputing with the Indian, as the Indian had disputed 
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before bim witb tbe buffalo and the bear, possession of this as a 
region from which to win the necessaries of life. Then came the 
adventurer and the emigrant, passing through these regions of 
grandeur, and seeking some place of settlement beyond. At 
last, comes the man of science, who plants his foot upon these 
highest peaks, measures these vast dimensions, maps out to us 
our country, acquaints us with the vast treasure the Creator has 
here deposited, near to us, and bids us go and possess it, with its 
untold treasures, for the use of humanity. All honor to science 
for the results presented before us to-night I Even if this relent- 
less accuracy of measurement is a little toned down — though I 
think the lecturer contrived to sustain himself admirably at an 
average level of fourteen thousand feet [laughter] — ^nevertheless, 
he has given us room to spread upon the map in vastness of area. 
So I think we may take the comfort the American found in con- 
tradicting the Englishman, when he showed him the wonderful 
sights of Europe. The American's ready reply was that *' America 
could beat that." Last of all, the Englishman took him up into 
the top of Vesuvius, and, looking into the crater, asked him, 
" Now, have you anything in America equal to that ?" Said the 
Yankee, " We've got a water-spout over there that could squelch 
that in five minutes." So I think Switzerland is pretty effectually 
squelched out on that map. And, certainly, we are further 
indebted to these scientific investigations for the wealth of the 
country. I wish that not only the hundred friends gathered here 
this evening, but that many thousands of our merchants and 
financial men, might listen to such an address as this, might hear 
this story of deserted towns, abandoned cities. Wherefore? 
Because we have been so backward in sustaining our mining 
schools here in the east, and training the men who should go 
there and teach the miners to do something more than B<;ratch 
the soil. These men who have been out there exploring have 
done more to-day to enrich New York, and all this eastern coast, 
than all the emigration that went out before them. 

Most heartily, then, sir, do I make this motion, and I hope we 
shall be stimulated to explore, more and more thoroughly, this 
vast field opened to us, and invite the public to share with us the 
Tich reward. 
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After Judge Davies liad seconded the motion of thanks, 
and the request of a copy for publication in the Journal, 
the thanks of the Society were conveyed by the president 
to Prof. Brewer. 

On motion, the meeting then adjourned. 

Regular monthly meeting of the American Geographical 
and Statistical Society, Cooper Institute, New York, 
March 21, 1871. Chief Justice Chas. P. Daly, the presi- 
dent, in the chair. 

The minutes of the last meeting, February 28, 1871, 
were read and approved. 

Mr. Moore, on behalf of the Council, reported the names 
of the following candidates as having been approved for 
election as 

Resident Members — Robert Maclay, Constant Schnerr, 
Courtlandt Palmer, Jr., and Alexander J. Davis. 

No ballot being called for, on motion, they were declared 
duly elected resident members of the Society. 

Mr. Remsen, on behalf of the treasurer, Mr. Henry 
Clews, read his report, exhibiting a cash balance in the 
treasury of $863.56. 

The recording secretary, in the absence of the librarian, 
Mr. H. B. Hammond, read his report, showing that io 
all sixty accessions were made to the library by donation. 

Both reports, on motion, were accepted and ordered to 
be placed on file. 

The president then read the translation of a letter which 
had been addressed to him by the president and secretary 
of the Belgian Geographical Society, announcing the 
recent formation of that Society and asking sympathy 
and co-operation. 

On motion, this letter was referred to the recording 
secretary for action. 

The president also read two letters which had been 
addressed to him by Messrs, Henry O'Rielly and Alex- 
ander J. Davis, expressing sympathy and co-operation. 
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On motioii, both these letteis were accepted and ordered 
to be placed on file. 

The president stated also the substance of a letter 
which had been addressed to him by a Senor Goigoza, 
of Central America, claiming the priority of his discovery 
of a passage for a canal across the American isthmus. 

On motion, the letter was accepted and ordered to be 
placed on file. 

The president further stated that he had receiFed a 
letter from the distinguished oriental traveler, Mr. Vam- 
beiy, in which he proposes to come to this country and 
to deliver a course of lectures on his traTels in Centrsil 
Asia. 

On motion, the letter was referred to the recording 
secretary for future action. 

The president then introduced to the Society Creii. 
James Grant Wilson, who read a paper ^^ On the North- 
west and its Discoveries." 

At the conclusion of the pajMsr, and on motion of Chan- 
cellor Ferris, seconded by Col. T. Bailey Myers, the 
thanks of the Society were presented to Gen. Wilson, for 
his interesting and valuable paper, and a copy of it 
requested for the archives of the Society. 

On motion, the meeting then a^oumed. 

Regular monthly meeting of the American CJeographical 
and Statistical Society, Coojwr Institute, New York, 
April 18, 1871. Chief Justice Chas. P. Daly, the presi- 
dent, in the chair. 

The minutes of the last meeting, March 21, 1871, were 
read and approved. 

Prof. Dwight, on behalf of Council, reported the names 
of the following candidates as having been approved for 

election as 

Resident Mefnbrrs— Ron. A. Oakey Hall, Hon. Jos. 
P. Daly, Hon. Hamilton W. Robinson, Samuel A. Mit- 
chell, and J. W. Drexel ; 
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And by Gen. James Grant Wilson, as 

Corresponding Members — Hon. Wm. Chambers, Edin- 
burgh, Scotiand; 

And by Dr. Naphegyi — Senor Don Emilio Pardo, of 
Mexico, and Senor Don Jose Carlos, secretary of the 
Mexican commission on claims, at present at Wash- 
ington, D. C. 

No ballot being called for, on motion, these gentlemen 
were respectively declared duly elected resident and cor- 
responding members of the Society. 

The Council further respectfully recommended that 
Paul B. Du Chaillu, Esq., be elected an honorary secre- 
tary of this Society for the remainder of the present year. 

On motion, the report was unanimously adopted, and 
the recording secretary instructed to notify Mr. Du 
Chaillu of his election as an honorary secretary. 

Mr. Remsen, in the absence of the treasurer, Mr. Henry 
Clews, read the treasurer's monthly report, exhibiting a 
cash balance in the treasury of $1,076.06. 

The recording secretary read the librarian's report, 
showing that during the past month one hundred and 
eighty-seven accessions were made to the library by pur- 
chase and donation. 

On motion, both reports were accepted, and ordered to 
be placed on file. 

The president then mentioned that he had received a 
letter from our honorary secretary, Mr. Francis A. Stout, 
dated at Geneva, in Switzerland, in which he gives a very 
gratifying account of the high estimation in which our 
Society is held abroad, and ^ays that he had purchased 
several scientific works, to be presented to the Society. 

The recording secretary read the translation of the 
following letter, which he had received from Cavaliere 
Cristoforo Negri, president of the Italian Geographical 
Society in Florence, which, on motion, was ordered to be 
entered on the minutes. 

The president stated that an act had passed the last 
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Legislature of New York, by which the name of the 
Society has been changed to '^ American Gh30graphical 
Society," and that henceforth the Society's Journal 
will be printed by the State. 

The president then introduced to the Society Hon. 
Wm. Gilpin, governor of Colorado, who read an essay 
on the territory of Colorado and the city of Denver. 

On motion of Rev. Dr. Thompson, a vote of thanks 
wad passed to Gov. Gilpin; and, on motion, the meeting 
then adjourned. 

State op New York, No. 237, in Senate, March 7, 
1871. — Introduced by unanimous consent by Mr. Bradley; 
read twice, and referred to the Committee on Literature; 
reported favorably from said committee, and committed 
to the Committee of the Whole. 

Chap. 373. 

An Act in relation to the American Geographical and 

Statistical Society. 

Passed April 8th, 1871. 

The People of the State of New TorJc^ represenied in 
Senate and Assembly^ do enact as follows : 

Section 1. The name or corporate title of the said 
Society shall hereafter be, ''The American Geographical 
Society of New York." 

§ 2. The objects of the said Society shall be the advance- 
ment of geographical science; the collection, classifica- 
tion and scientific arrangement of statistics, and their 
results; the encouragement of explorations for the more 
thorough knowledge of all parts of the North American 
continent, and other parts of the world which may be 
imperfectly known; the collection and diffusion of 
geographical, statistical and scientific knowledge, by 
lectures, printed publications or other means; the keeping 
up of a correspondence with scientific and learned societies 
in every part of the world, for the collection and diffusion 
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of information, and the interchange of books, charts, 
maps, public reports, documents and valuable publica- 
tions; the permanent establishment in the city of New 
York of an institution in which shall be collected, classi- 
fied and arranged, geogitiphical and scientific works, 
voyages and travels, maps, charts^ globes, instruments, 
documents, manuscripts, prints, engravings, or whatever 
else may be useful or necessary for supplying full, accu- 
rate and reliable information in respect to every part of 
the globe, or explanatory of its geography, physical and 
descriptive, and its geological history, giving its clima- 
tology, its productions, animal, vegetable and mineral; 
its exploration, navigation and commerce; having especial 
reference to that kind of information which should be 
collected, preserved, and be at all times accessible for 
public uses in a great maritime and commercial city. 

§ 3. The power given by the act hereby accorded to 
the said Society to take, hold, convey, manage, and make 
use of its real and personal estate, shall be understood as 
authorizing said Society to take and hold, by gift, grant, 
bequest, devise, subject to all provisions of law relative 
to devises and bequests by last will and testament, or 
purchase real estate to the value of three hundred thou- 
sand dollars, and to invest its income, or its x>6r8onal 
estate generally, so as to produce a regular annual 
income sxiffioient for the accomplishment of the purposes 
set forth in the first sectioii of this act; but said anniaal 
income shall not exceed twenty-five thousand dollars 
annually. 

§ 4. The said Society shall make an annual report of 
its proceedings to the Legislature. 
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(Translation.) 

LeUer of Pttsident CrisUforo Negri to E. It Straznicky^ 

Rtoording SecrtUxry, 

Flokknce, ^\thMarchy 1871. 

My Dbab Sis. — Much business, heuce a severe sickness, and 
thereafter a slow recovery, have prevented me to reply much 
sooner to your dear and esteemed letter of November 18, 1870, 
in which you give me so much pleasant information, and Which 
I hope we will mutually continue to exchange. 

You like to know the precise condition in which our Society 
finds itself at present. I must say that, after deducting all 
losses, there are to-day 1,246 effective paying members, of whom 
there are fifty life members. 

It has no subvention fix>m the government, nor from other 
institutions, or from the city. But the annual receipts from 
members come in now with sufficient regularity. It has three 
thousand lire in the treasury and two thousand lire accumulated 
as a fund, from contributions of life members. It has no debts, 
and will put to press the sixth volume •f its Bulletin. 

We shall continue to maintain in Abyssinia a naturalist, in the 
pei^son of our member, Mr. AntinorL If the Italian government 
will establish a colony, as it has the appearance, then the Society 
will maintain there another naturalist, for the purpose of better 
exploring the country. 

I insist that the government should unite one of their officers 
with the Arctic expedition, and it should in some way assist, 
also, the Antarctic expedition in 1874. 

But the efforts which I made to give to the Society a strong 
internal organization, and to obtain efficient assistance in labor 
and in study, leave still much to be desired. Hence the presi- 
dency is weighed down with enormous cares. 

Able men are not wanting in Italy, but harmony and perse- 
verance in labors is difficult to accomplish. 

I salute you from the bottom of my heart, and beg you to 
remember me respectfully to Messrs. Daly, Grinnell, Hayes, and 
all the other brave geographical members. 

Your devoted 

(Signed) CRISTOFORO NEGRI. 
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Uvular monthly meeting of the Amierican Geographical 
Society, Cooper Institute, New York, May 16, 1871. 
Rev. Dr. Jos. P. Thompson, one of the vice-presidents, 
in the chair. 

The minutes of the last meeting, April 18, 1871, were 
reiad and approved. 

The Hon. Townsend Harris, on behalf of Council, 
reported the names of the following candidates, as having 
been approved for election as a 

Resident Member — Childs Lee Clarke; 

And by the recording secretary, as 

Corresponding Members — Gen. Vicente Riva Palazios, 
of Mexico; Senor Manuel Cierol, governor of Yucatan, 
Mexico; Senor Joaquin Baranda, governor of Campeche, 
Mexico. 

• No ballot being called for, on motion, these gentlemen 
were respectively declared duly elected resident and 
corresponding members of the Society, 

In the absence of the treasurer, Mr. Moore read the 
treasurer's monthly report, exhibiting a cash balance of 
$987.78. 

The recording secretary read the librarian's monthly 
report, showing that during the past month fifty-one items 
were added to the library by donation. 

On motion, these reports were accepted and ordered to 
be placed on file. 

The president then read the translation of a very com- 
plimentary passage in the last annual address of the 
president of the Italian Geographical Society, Cavaliere 
Cri^toforo Negri. 

On motion, the recording secretary was instructed to 
express the thanks of this Society to our sister Society in 
Italy, for this manifestation of kindness and good wishes. 

The president then introduced to the Society Prof. Chas. 
Frederick Hartt, of Cornell University, who delivered a 
discourse on his recent explorations of the Amazbnas. 

On motion of Prof. B. N. Martin, seconded by Mr. 
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Momsy the tiianka of the Society were then presented to 
Proil Haitt for his Tery enteitainiiig and instructiTe dis- 
oomse, and a copy requested for publication in the 
JoomaL 
On motion, the meeting then adjourned. 

Regular monthly meeting of the American (Geographical 
Society, Cooper Institute, Xew York, June 13, 1871. 
Chief Justice Chas. P. Daly, the president, in the chair. 

The minutes of the last meeting. May 16, 1871, were 
read and approved. 

Gen. Cullum, on behalf of Council, reported the names 
of the following candidates as having been approved for 
election as 

Besident Members — Richard Larramore, Alexander 
Hamilton, Jr., Octave Pavy and Ambrose Lee. 

No ballot being called for, on motion, these gentlemen 
were declared duly elected members of the Society. 

Mr. Remsen, on behalf of Mr. Clews, read the treasu* 
rer's report, exhibiting a cash balance of $890.01. 

In the absence of the librarian, the recording secretary 
read his report, showing that during the past month 
forty-three items were added to the Society's library by 
purchase and donation. 

On motion, these reports were accepted and ordered to 
be placed op file. 

The recording secretary then read a letter addressed to 
him by Mr. F. A. Stout, by which he presents to the 
Society several very interesting relics of Capt. Ross, and 
a rare geographical work by Amoldus Montanus. 

On motion, the thanks of the Society were ordered to 
be presented to Mr. Stout for his valuable gift. 

The president then announced to the Society the arrival 
in this city of Capt. Hall, with his ship, T%€ Polar is^ on 
his way to the arctic regions, and that a reception would 
be given at the Society's rooms to the captain and his 
officers before their departure for the north pole. 

10 
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The president also introduced to the Society Mr. Octave 
Pavy, an American citizen of French descent, who was 
soon to start on his own account on an expedition to the 
north pole, by way of Siberia and Kamschatka. 

The president also read the following letter, which had 
been addressed to him by Prof. Drisler, of Columbia 
College, accompanied by a portrait of the geographer, 
J. N. Reynolds. 

On motion, the thanks of the Society were ordered to 
be presented to Prof. Drisler for his valuable donation. 

The president then introduced to the Society Mr. Wal- 
ton Grinnell, who read a paper on Eastern Manchouria, 
with observations on the manners and customs of the 
inhabitants of Corea. 

On motion of Col. Myers, seconded by the Rev. Dr. 
Thompson, the thanks of the Society were presented to 
Mr. Grinnell for his highly instructive and interesting 
paper, and a copy of it requested for publication in the 
Journal. 

On motion the meeting then adjourned. 

New York, June 13, 1871. 
JuDQE Daxy, PreHdeivt American GeographiccU Society : 

Dbar Sib. — Will you accept, for the American Geographical 
Society, the accompanying portrait of the geographer, J. X. 
Reynolds. You, of course, remember him as one actively 
engaged, some years ago, in this city, in politics and literature. 
His chief attention, apaii. from his political career, was devoted 
to the spread of geographical knowledge, and all his publications, 
so far as I know them (except a life of Washington, in Latin, 
said to have been written by his old schoolmaster, in the then 
backwoods of Ohio), had the same object in view. In 1885, he 
published, through Messrs. Harper & Brothers, a '* Narrative of 
the Voyage of the United States Frigate Potomac, under the 
command of Commodore John Downes, during the Circumnavi- 
gation of the Globe in the years 1831, 1832, 1833 and 1834.'^ 

He also delivered an " Address* on the Exploring Expedition 
to the Pacific and South Seas,^^ which he printed in 1836. 
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It seems eminently fitting, then, tliat this portrait should be 
in the keeping of a Society whose primary object is to advance 
the science in which he took so heart v an interest. 

Yours, very respectfully, 

H. DRISLER 

Regular monthly meeting of the American Geographical 
Society, Cooper Institute, New York, November 28, 
1871. Chief Justice Ciias. P. Daly, the president, in 
the chair. 

The minutes of the last meeting, June 18, 1871, were 
read and approved. 

Mr. Geo. Cabot Ward, on bt*half of the Council, 
reported the names of the following gentlemen as having 
been approved for election as 

Resident Members — VfexiiwoTiYi Huyshe, Wm. S. 
Mayo, M. D., Henry C. Bolton, Ph. D., Oliver Charlick, 
and Samuel Wilde, Jr., of Monteclair, N. J. 

No ballot being called for, on motion, these gentlemen 
were declared duly elected members of the Society. 

Mr. Rerasen, on behalf of the treiasurer, read his report, 
exhibiting a cash balance in the treasury of $328.16. 

The recdrding secretary read the librarian's report, 
showing that, from the 13th of June to this date, three 
hundred and eighty-one accessions were made to the 
library of the Society, by purchase and donation. 

On motion, both reports were accepted, and ordered to 
be placed on file. 

The recording secretary also read a letter, addressed to 
him by Mr. Francis A. Stout, announcing a gift of a por- 
tion of the "Voyages" of De Bry, for which, on motion, 
the thanks of the Society were ordered to be expressed to 
Mr. Stout. 

The president called attention to the loss which the 
Society had sustained in the death of two, distinguished 
savans, namely, of Sir Roderick Impey Murchison, late 
president of the Royal Geographical Society of £x>ndon. 
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and an honorary member of this Society; and of William 
Hitter von Haidinger, late ex-president of the Imperial 
Geographical Society of Vienna. 

The president then, in returning to the death of Sir 
Roderick, said: 

Since the last meeting of the Society, intelligence has been 
received of the death of Sir Roderick Mnrchison, the most dis- 
tinguished name upon the roll of our honorary memhers. The 
time that must necessarily be devoted, this evening, to the 
examination and discussion of the Yerrazano map and the paper 
which Mr. Brevoort has prepared, respecting it, will not admit 
of my saying as much as I would have wished upon a career so 
fruitful as that of our late illustrious associate. It will preclude 
my entering upon any detailed account of it, or speaking of it, 
except in a very cursory and general way. 

The circumstances under which Sir Roderick devoted his life 
to advance the knowledge of mankind in the branches of science 
to which he especially applied himself, may be referred to as an 
instructive and most encouraging example. Men who hecome 
eminent in science are usually those who have, from the hegin- 
ning, a strong natural aptitude for it; who are impelled in that direc- 
tion by the consciousness of their particular fitness for such 
inquiries, or, to express , it more strongly, by the irresistihle hcnt 
of their genius; whilst others, less fortunately endowed hy 
nature, are attracted to such pursuits by the personal distinction 
acquired, if they attain to any eminence. This was not the case 
with Sir Roderick. His father, the representative of an ancient 
Scottish family, had served with distinction in India, at that 
eventful period when the conquest and subjugation of 
the greater part of it was achieved by Warren Hastings, 
and, as was very natural, he destined his eldest son for 
the profession of arms. Educated in a military college. 
Sir Roderick entered the army and served under the Duke of 
Wellington, in the memorable war of the Peninsula, with the 
reputation of a brave and able officer. He reached the rank of 
captain, and when the peace of Europe was restored, being 
married and possessed of a large fortune, he retired from the 
army to the enjoyment of the life of an English country gentle- 
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man ; whidi, in his case, vas cepeciaDT attiacliTey for he had 
social position, military rank, wealth, and a fondness for field 
sports and ont-of-door amusementSL It was what woald be to 
the majority of men, and particalarly to Englishmen, a most 
enriable podtion — one which few woold care to give np for 
any qiecial porsoit, unless it should be political distinction, 
toward the achievement of which it is both an aid and a tempta* 
tion. A very slight circumstance — a fishing acquaintance with 
the author of Salmonia, Sir Humphrey Davy — ^led to a suggestion 
from that eminent man that Sir Roderick should turn his atten- 
tion to science; and as the suggestion is said to hare been 
supported and encouraged by his wife, he acted upon it, and 
became one of the most practical, energetic, industrious and 
logical of explorers in one of the most complicated and difficult 
of pursuits, the science of geology — which, at that time, was 
but slowly emerging from the chaotic state into which it had 
been brought by the long protracted struggle between the 
Neptunists and Yulcanists. Of his labors and achievements as 
a geologist, it would be more appropriate that some of the 
eminent geologists of the Society should speak ; but I may venture 
to say, I think with their approval, that few men have done 
more than he did, in that science, to bring order out of coniu- 
sion, to rescue geology from the dogmatic impediments of theo- 
rists, and to change the direction of it into that Une of inquiry 
which has led to such a large accumulation of facts, and produced 
such marvelous results. I think that I have heard it said that 
he received his first instruction from Smith, the English surveyor, 
who, recognizing the laws of superposition of stratified rocks, 
that the order of succession of groups was never inverted, and 
that each could be identified and distinguished by its peculiar 
fossils, traversed the whole of England upon foot, and, unaided 
by previous explorers, and without the assistance of a single 
co-laborer, brought into their natural division the whole series 
of English rocks. Whether Smith was his instructor or not, 
he followed up the pathway opened by this remarkable man, for 
his fame was established by, and will chiefly rest upon, his explo- 
ration and exposition of that great system of rooks to which Sir 
Roderick gave the name of Silurian ; covering a vast period of 
time in the physical history of the globe, and embracing, until 
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the recent Laurentian discoveries, the earliest evidences of organ- 
ized life upon our globe — a work for, which he may be said to 
have perfected himself by explorations in northern Italy, in 
f^onthem France, in the eastern Alps, and in the highlands of 
Scotland. 

Ten years after this we find him engaged in the geological sur- 
vey of Russia, or, more correctly, the European part of it; a 
labor of several years, the results of which were given to the 
world in an elaborate work, published in the English and Rus- 
sian languages, the publication of which was followed by distinc- 
tions conferred upon him alike in Russia and in England. 

I regret to say that I am not fully acquainted with the extent 
of his labors or writings as a geographer. He has not, that I am 
aware of, writt-en any geographical works; but as he was, during 
his long life, a contributor of papers to various journals, periodi- 
c*als and scientific bodies, he 'may have written a great deal upon 
geographical subjects with which I am unacquainted. In that 
department he is known to me, chiefiy, as the president of the 
Hoyal Geographical Society, as the one to whom that society 
is more indebted than to any other man for the distinguished 
position it now occupies; and my knowledge of him, as a geo- 
grapher, is derived principally from what I have read of his 
views and observations, in the Transactions of that body of which 
he was so long the distinguished head. The impression left upon 
my mind is that he looked upon geography rather from the 
stand-point of a geologist, and was more interested in the exact 
structure, the form and the surface of the earth, than he was in 
the phenomena which makes up so large a part of physical 
geography; and is, in this respect, distinguishable from his cotcm- 
porary, Sir John Herschell, who was not only a great astronomer 
but also eminent as a physical geographer. Sir Roderick 
was enthusiastically devoted to the acquisition of a knowledge 
of the unexplored portions of the globe, and especially sympa- 
thized with, and aided to the utmost of his efforts, polar and 
African explorations. He appears to have formed a very accurate 
conception of the physical features of central Africa, of the 
general laws of its physical structure, and to have had an almost 
prophetic instinct of what would be disclosed by actual explora- 
tion, and, so far as it has been laid open by explorers, his antici- 
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liations seem to have beeu verified. lu everythiug relating to 
Africa, his knowledge was extensive, full and accurate, and his 
views large and comprehensive. His unwillingness to give credit 
to the general belief in the death of Livingstone, arose from the 
fact that lie coald form a more accurate conception than others 
of the position of the traveler, and of the circamstances with 
which he would be naturally surrounded, and was, therefore, 
better able to weigh and estimate the value of the evidence upon 
which the belief in his death was founded. 

But I have already extetided my remarks beyond the limits 
proposed. T very much regret that, in consequence of the busi- 
ness before us, 1 cannot call upon some of the gentlemen present, to 
whom the Society would listen with great interest, to speak of 
Sir Roderick as a scientific man, and, especially, as a geologist ; 
our time will not admit of it; and I will, therefore, close my 
remarks simply with the general observation that we are indebted 
to him, more than to any of his cotemporaries, for making 
geography a subject of general public interest, not only in 
Knglan(i but in other countries; and that he will always be 
regarded as having given the impulse to the movement, now so 
i^^neral, for obtaining full and accurate information of every part 
i>f the planet we inhabit. 

Prof. Dwight read the following letter, addressed by 
Rev. Dr. Joseph P. Thompson, lately one of our vice- 
presidents, to the recording secretary, resigning his office 
in the Society, on account of his contemplated sojourn in 
the East. Prof. Dwight submitted the following preamble 
and resolutions : 

Whereas^ The Rev. Dr. Joseph P. Thompson, lately one of our 
vice-presidents, has been for many years an honored and an 
eloquent officer of this Soiuety, serving it with assiduous devotion 
and discriminating care; and 

Whereas^ This Society is deeply sensible of the profound loss 
it sustains through his withdrawal from its management and 
from its meetings; therefore, 

Jtesolvedy That Dr. Thompson be and hereby is appointed an 
honorary secretary of this Society during his absence from the 
United States; and that he be, and is, invited to act as its foreign 
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agent, to represent it and to transact all business of the Society 
with the governments, kindred bodies, and individuals with 
whom we may correspond — to the end that, availing ourselves 
of his learning, tact and zeal,We may find our exchanges enlarged, 
our collections increased, and our field of usefulness widened. 

Resolved^ That the recording secretary be instructed to trans- 
mit to Dr. Thompson a copy of these resolutions. 

Which, on motion, were ananimoasly adopted. 

The president also read the following letter, which had 
been addressed to him by Baron von Lutke, vice-presi- 
dent of the Imperial Russian Geographical Society of St. 
Petersburg, promising, on the p^art of the Imperial Rus- 
sian government, all possible aid and assistance to Mr. 
Octave Pavy, who left here last summer on an expedition 
to the north pole by way of Siberia and Kamschatka. 

The president then, in introducing Mr. J. Carson 
Brevoort to the Society, who had prepared a paper on a 
copy of the Verrazano map, lately obtained through the 
efforts of Thomas E. Davis, Esq., in Rome, read the 
following letter, which he had addressed to this gen- 
tleman : 

LeUer of Chief Justice C. P. Daly to Mr. Thomas K Davis^ 

in JRotne^ Italy, 

Ambbican Geographical Ain> Statistical Society, ) 

New York, October 26, 1870. ) 

Mt Dsab Sib. — ^You will doabtless be surprised at this letter 
from me, which will at least recall our former more intimate 
acquaintance, of which I retain very pleasant recollections. I 
wish to ask your good offices in aid of an historical geographical 
inquiry, now pending before the American Geographical and 
Statistical Society of this city, of which I have been for some 
years the president. It is to obtain a photographic copy of a 
map now in the museum of the Propaganda at Rome, the 
importance of which, in this country, yon will appreciate when 
I state the reasons that make it so, and which have given rise to 
this request. 
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It has been aapposed that the bay and harbor of New York 
were first dinoovered, and the whole of the coast of the United 
States, from North Carolina to Maine, explored, in 1524, by 
Giovanni VerraEano, a Florentine, then in the service of France. 
The fact rests almost solely upon a letter giving an account of 
this early voyage, which was printed by Ramnsio, an Italian 
compiler of voyages, in the third volume of his collection, pub- 
liRhed in Venice in 1553. The tetter purports to have been 
written by Verrazano to Francis I of France, by whom he was 
entrusted with the command of four vessels, to discover new 
lands. Through perils encountered in the outset, the command, 
according to this letter, was reduced to a. single ship or caraval, 
with a crew of fifty men, with which Verrazano sailed westward 
from the island of Madeira, on the 17th of January, 1524, 
and after a voyage of forty-nine days, reached, in his own 
language, a new country, which had never before been seen by 
any one, which is supposed to have been the coast of North 
Carolina ; that from thence he sailed along the coast, south, for 
about fifty leagues, but finding no harbor, turned about again and 
pursued his course along the coast, northerly, until he reached 
what is supposed to have been the bold shore of Maine and New 
Brunswick, when, his provisions and naval stores being exhausted, 
he returned to France, arriving at Dieppe, in Normandy, in the 
beginning of July, from whence his letter to Francis I purports 
to have been written, on the 8th of July, 1524, the voyage 
having consumed about seven mouths. The letter, which is a 
very long one, covering thirteen printed pages, gives a detailed 
account* of th^ entire voyage, embracing a survey of seven 
hundred miles of coast, including nearly the whole of the United 
States and a large part of the British provinces, to which he gave 
the general name of New France. 

During this expedition, he landed, according to his account, 
in seven different places, one of which is supposed to have been 
the entrance to the harbor of New York; another is recognized 
as an excellent description of Narraganset Bay and the harbor 
of Newport. He gives a very full account of all that he saw, 
the configuration of the coast, the nature of the harbors, the 
inhabitants of the country and its natural productions; the trees, 
plants, fruits, flowers; the wild animals, and the appearance, 

11 
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drees, avocatioDs aud oustoms of the primitive people he met 
with. 

The letter is quite interesting, aud, if gcuuuie, very valuable, 
as the earliest description of what is now the United States. No 
account of any such voyage, however, has been found in the 
records of the French marine; nor is there anything respecting 
Ycrrazano, except the fact tliat he was born in Florence about 
1480, that he was of a noble Tamily, and the supposition that he 
was one and the same person with Juan Florentin or Floren, a 
kind of buccaneer in the service of France, who was employed 
by Francis I to waylay the richly freighted Spanish merchant- 
men returning from America, a carees in which lie was very suc- 
cessful, having captured two vessels laden with the treasures of 
Montezuma, which he brought to France, but was himself after- 
ward captured by four Biscayen vessels, brought to Cadiz, where 
he was tried as a pirate, couYicted and afterward executed at 
El Pico, in New Castile, by the express order of Charles V, in 
1627. The identity of these two men is argued from the circum- 
stance that both were natives of Florence, both were named 
John; that the French records show only one Florentine, with the 
name of John, who was in the service of France at this period, as 
a commander of vessel:*; that both disappeared in the same year, 
1527, nothing having been heard of Verrazano after Juan Floren- 
tin, or Florin, was executed as a pirate; and that Barcia, the Spanish 
historian of Florida, a very reliable author, who wrote in 1 723, in 
describing the exploits, and subsequent execution, of this man, 
calls him Verrazano. 

About a century ago, Tiraboschi, the Italiaif historian, called 
attention to the fact that the letter of Verrazano, published by 
Ramusio, existed in manuscript in the Strozzi library, in Florence. 
This document is now in the Magliabechian collection. It is written 
in Italian, but whether it is the original, or a copy, is uncertain, 
afi it differs in some respects from the one published by Ralmusio. 
A copy of this manuscript was obtained by our former Consul at 
Rome, George A. Greene, which was translated by Mr. Cogs- 
well, of the Astor library ; and the translation, with the original, 
was published by the New York Ilistorical Society. Accompa- 
nying this document, in the Magliabechian collection, is another 
letter, purporting to have been written by Verrazano, from 
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Lyons, after he had seen the king. This letter is not ^e from 
saspioiony but, if genuine, the copy of Verrazano's letter, in it, 
may be the one now found in the Magliabechian collection. 

The only remaining fact, of any value, concerning Verrazano's 
voyage and discoveries, is a copper globe, found in Spain, and 
now in the New York Historical Society. This globe, which, 
from an inscription upon it, was made in Venice, in 1542, eleven 
years before Ramusio^s volume, containing Verrazano's letter, 
'was published in that city, has Verrazano's discoveries marked 
upon it, with a rude, but, for the time, very fair, outline of the 
North American coast, together with this inscription: "Verra- 
zano, sive Nova Grallia, a Verrazano, Florentino comperto, Anno 
sol M. D." I may add, that an inscription on the globe shows 
that it formerly belonged to, and was probably made for, Cardi- 
nal Marcello Cervino, afterward Pope Marcello IT, a circumstance 
of some value, as that pope, when the globe was made, was Arch- 
bishop of Florence, the city in which Verrazano was born ; and 
as his holiness was twenty-four years of age when this voyage is 
said to have been made, he may probably have known something 
of Verrazano and of his discoveries. 

I have here given you, briefly, the evidence upon which this 
alleged voyage of discovery rests, and have now to add that the 
genuineness of the letter, containing the account of it, has been 
seriously questioned. Mr. Buckingham Smith, our former secre- 
tary of legation at Madrid, a gentleman distinguished for his 
literary and historical researches, has subjected it to a close criti- 
cal examination, in a very able paper read before the New Tork 
Historical Society, in which he has pointed out grave mistakes in 
the description of the coast, the soundings, the tides, and the 
courses steered; three of which he finds to be wrong; mistakes 
which he thinks could not have been made by a seaman ; and 
because grapes and other fruits are represented in the letter as 
found ripe, three months in advance of their natural season. At 
the same time he freely admits that the general character of the 
land and the vegetation could not have been so correctly described, 
except from actual information; and he thinks these errors 
are inventions, which were thrown in among observations found 
in some memoranda left by an actual observer. He also points 
out, as remarkable, that a navigator, following the coast closely, 
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sailing only by day and lying-to at night, should pass from North 
Carolina or Georgia to the vicinity of New York, crossing 
Gheasapeake bay, without finding any harbor; and that he should 
have coasted to the British provinces, keeping close to the shore 
and never losing sight of it, without noticing the insular charac- 
ter of Nantucket, or the peculiar configuration of Gape God, etc. 
Mr. Greene, who examined the original document, thirty years 
ago, states that the character of the writing is of the sixteenth 
century; and Mr. Smith is of opinion, in explanation of its mis- 
takes, that it was written at a period when the entrance to the 
coast and the lay of the land were imperfectly, if at all, known, 
and dated forward, so as to give it priority in the order of mari- 
time discovery. Such things have been done, and Mr. Smith 
calls attention to some of the voyages attributed to Aknerigo 
Vespucci, which are supposed to be fictitious, and to have arisen 
from the emulation, among Italian cities, to share in the honors 
of this great period of maritime discovery; and there is certainly 
some weight to be attached to the fact that no evidence of such 
a voyage has ever been found in France, and that the 
only original evidence of it is the letter found in the 
library at Florence, and upon a globe belonging to an 
archbishop of that city, the birthplace of the alleged discoverer. 
Other American geographers, on the contrary, are disposed to 
think that this voyage was actually made, and that the letter, 
notwithstanding the errors to be found in it, is genuine. The 
Hon. Henry G. Murphy, who has given great attention to our 
early diBC0verie8,and who is among the best informed men upon the 
subject that we have in this country, is not, as I understand from 
Mr. Smith, satisfied that the letter is fabricated. For my own 
part, I am disposed to think it genuine upon the internal evidence 
of the letter itself, and the difficulty of fabricating it. But 
without going further into the evidence for or against it, the 
map in the museum of the Propaganda, a photographic copy of 
which we wish to get, is a piece of evidence which will probably 
settle the whole controversy. It is a map without date, on 
which is delineated the land discovered by Verrazano, and was 
made by his brother, Hieronimus Verrazano— at l6ast such is 
the account I have received of it. An application, I understand, 
was made last year for a copy of this map, by the United States 
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eonsuly Pfetro Calvi, Esq., to the superior of the Propagaoda, 
Cardinal Baroddas, who admitted that the map was carefully 
preserved in the mnseumy bat who refused to allow a copy of it 
to be taken; for what reason I do not know. 

If this map is what it is alleged to be, it is perhaps the earliest 
delineation of the coast, harbors and territory of the United 
States; and, as such, is a document of great national interest to 
ns. There may have been some special reason why Mr. Calvi's 
request was not complied with, ibr I can conceive of no general 
reason why permission to photograph such a document should 
be refused. The taking of a photograph could in no way injure 
the original, no matter what may be its condition, and there can 
certainly be nothing in such an instrument that would make it 
material to keep it from the public, as its whole value consists in 
the relation it bears to the history of geographical discovery. 
Great liberality has been shown by governments and institutions 
in allowing original maps to be photographed, to aid the study 
of geography and history. I have received from Italy, during 
the past year, the photograph of the atlas of Andrea Bianco, of 
1436, consisting of ten maps and a photograph of Fra Mauri's 
celebrated map of the world of 1459, both of them documents of 
greater value than this map of Verrazano's brother. 

A photographic copy is necessary, that it may be compared 
with the map of Roberto of 1529, and that our geographers, who 
are familiar with every part of our coast, may carefully examine, 
to judge whether it was probably drawn from actual observa- 
tions or was simply conjectural, and if there is any gentleman in 
Rome who is skiUfui in determining the age of manuscripts, his 
opinion as to the period when this map was probably made 
would be very desirable. Sir Francis Madden, of the British 
Museum, could tell, from the inspection of a manuscript, about 
the period 'when it was written; and Mr. Major, of the same 
institution, could, upon examining a manuscript map, pronounce 
within a very few years of the time when it was produced. 
There may, probably, be some gentleman in Rome equally 
skillful, whose opinion as to the age of the Verrazano map, as it 
is without date, would greatly aid the inquiry. If the map is 
large, it may have to be photographed in parts. The country* 
men of Columbus should feel an interest in our establishing; the 
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fact that the firat exploration and description of the United 
States were due to the efforts and adventurous spirit of an Italian; 
for if the claims of Yerrazano are set aside, that distinction will 
have to be awarded to the Portuguese navigator, Estavan Gomez, 
who afterward explored the coast of the United States, while 
employed in the service of Spain. 

It was first proposed that the Society should make its applica- 
tion for' a copy of this map through the State Department at 
Washington ; but Mr. Townsend Harris, who is a member of our 
Council, and the foreign corresponding secretary of the Society, 
suggested that you would probably, upon request, undertake to 
procure the photographic copy for us, and that you would 
probably know better than anybody else how the permission 
could be obtained; and I thought you would willingly aid us in 
an inquiry respecting the first discovery of a country in which 
you have so deep an interest and have passed so many years of 
your life. Whatever expenses are incurred will be paid by the 
Society, and you can draw upon me for the amount, which will 
be promptly remitted. This letter will be sent through Mr. 
Harris, who will also address you upon the subject. I send yon 
a copy of my last annual address, the perusal of which may 
possibly interest you. 

With my kindest regards to Mrs. Davis and your daughter, 

believe me, ever truly yours, 

CHARLES P. DALY. 

After the reading of the above letter, the president 
tJien said, that the late Mr. Buckingham Smith had, 
daring the past ten yeai*s, made extensive inquiries in 
Spain and Portugal respecting Verrazano, which resulted 
in the discovery of manuscripts showing that Lusitanian 
authors, who wrote upon cotemporaneous events, speak 
of him as an intrepid sailor, who had been in India in 
1617, assuming him to be one and the same person with 
Juan Florin. According to the statement of several emi- 
nent Italian scholars, he had lived for some years in Cairo, 
engaged in commercial pursuits, until the Mahometans 
cut off all communication, by the way of S3a'ia, between 
Europe and Asia. Mr. Smith found that, in 1623, he was 
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about to undertake a voyage from France to Cathay, but 
was prevented by the intervention of .the Portuguese 
government. This was the year previous to the voyage 
described in the letter of Yerrazano, and which voyage 
he says was undertaken with the intention of reaching 
Cathay or China by the discovery of some passage in 
lands at the west, by which he could penetrate in that 
direction to. the eastern ocean, and may have been under- 
taken because the Portuguese government would not 
allow him to sail to India by the way of the Cape of 
GK>dd Hope. Thisfoct, Mr. Smith admitted, opened the 
way for the belief that the voyage to America may have 
been made, as described in the letter in the Magliabechiah 
collection, in the summer of the following year. 

It appears that, in 1522', two years previously, he, Ver- 
razano, . was engaged in making depredations upon 
Spanish shipping, in the vicinity of the Canaries, and 
that in the following year, 1628, he captured two vessels, 
as has been stated, coming from the Azores, upon their 
passage from Mexico to Spain, laden with the treasures 
of Montezuma, and which he carried to France ; an 
achievement which may have enabled him to return again 
to the sea, in the next year, 1524, with a well appointed 
fleet of four ships, as described in his letter, with the 
expectation of reaching India by the discovery of a pas- 
sage around or through the continent of North America. 

The ill-success of his attempt to find a way to India, in 
that direction, may have led to another expedition, by 
him, to reach India in the following year, 1524, the evi- 
dence of which was found in a document recently dis- 
covered by Mr. Margry, in the archives of the French 
marine, which is an agreement between Yerrazano and 
certain officers of the French government and some emi- 
nent merchants of France, for the fitting out of an expe- 
dition, to be composed of three vessels, for a voyage to 
India for spices, but which was designed to be also of a 
predatory character, as provision is made in the contmct 
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for the proportions in which tho booty, if any were 
obtained, was to be distributed. This voyage was probably 
designed to be made by the way of the Cape of Good Hope ; 
but whether it was undertaken or not, or if it was, what was 
the result of it, is not known. The document, which is 
in French, sets forth that Verrazano was to be the pilot, 
that is, the commander of the expedition ; and, in the 
instrument, he is called Johan de Varesam, which is, no 
doubt, a French corruption of the real name, Giovanni 
Veri-azano. 

The further career of Verrazano is, as I have stated to 
Mr. Davis, involved in doubt. Barcia, in his work 
on Florida, after noticing the account of Verrazano' s 
voyage to America, as found in Ramusio, says that, in 
the year 1524, after having been again greatly favored 
and honored, he went to sea again, with a stronger outfit 
than before, committing still greater ravages ; but that, 
on his return to France, having encountered five vessels 
belonging to Biscay, his ships were captured and sent to 
Sevilla, whence he and his captains were taken to Madrid, 
where they were tried, found guilty of piracy, and were 
' hanged at Puerto del Pico ; whilst other writers give a 
different and less reliable account of his subsequent 
career and death. 

Mr. Smith ascertained, from documents discovered by 
him in Spain, that the account of Barcia was substantially 
correct. He found that "Juan Florin" was, after trial, 
executed, with some of his followers, by the order of 
Charles V, at Colmenaz de Arenas, on the direct route 
from Cadiz to Lerma, about sixty miles south of west 
from Madrid. 

Mr. Smith was cut off by an untimely death last winter, 
at the very period that he was about to prepare an account 
of his further researches respecting Verrazano, which he 
meant to print as supplementary to his previous publica- 
tion ; and what I have now given in addition to my letter 
is from manuscript notes submitted by him to the inspec- 
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lion of Mr. Brevoort and myself. In his death we have 
lost the most accomplished American scholar, in aU mat- 
ters relating to the Spanish discoveries in America, who 
had represented onr country as a diplomatist in Spain, 
in Portugal and in Mexico ; and who, to his acquisitions 
as a scholar, and his indefatigable spirit of research, 
added the personal attraction of a refined and courteous 
gentleman. 

After the conclusion of Mr. Brevoort' s highly interesting 
and instructive paper, and on motion of the Hon. Henry 
C. Murphy, the thanks of the Society were presented to 
Mr. Brevoort and a copy of his paper requested for 
publication in the Journal. 

On motion, the meeting then adjourned. 

(Translatiok.) 
LOUt of Baron von Lutke to Chirf Justice C. P. Daly, 

Impxbial Russian Geographical Soceett, ) 
St. Pbtkrsbubg, September^ 1871. ) 
[1368.] 
To MoDB. Chas. p. Daly, President of the American Qeographi- 
eal Society: 

Mil PnxsroEiiT. — ^It is with the liveliest interest that I have 
taken notice of the letter which you have had the kindness to 
address to me, dated New York, July 5. The letter arriving in 
St. Petersburg daring my absence in the country, I can only 
answer it to-day, and beg you to accept my excuses for this 
involuntary delay. 

The expedition of Mr. Octave Pavy deserves all the sympathies 
of the scientific world, and the Imperial Geographical Society of 
Russia hopes most sincerely that this traveler's bold enterprise 

may suooeed. 

I have placed myself in communication with the governor- 
general of eastern Siberia, for the purpose of informing him of 
the early arrival of the expedition at Petropauloosk, and I have 
requested him, in the name of the Geographical Society, to furnish 
aid and assistance to these Arctic explorers. 

12 



90 Transactions of the Socibty for 1871. 

It must, however, be borne in mind that this protection can 
only be effected to a very limited extent, as, beyond Gijigainsk 
and Nijne-Kolymsk, permanent establishments or settlements 
do not exist. The transportation of reports or letters, which 
Mr. Pavy might address to Europe and to America, will prove 
equally difficult and slow, for the regular service commences 
only from Yakutsk. 

In all events, the Imperial Geographical Society of Russia will 
always feel happy if it can furnish even the smallest piece of 
information to the American Geographical Society, about the 
progress of Mr. Pavy's expedition. 

Please accept, Mr. President, the assurance of my high consi- 
deration. 

COUNT F. LUTKE, 

Vice-President, 

32 Wkst TeiBTT-sixTH Strkki\ ) 

New York, Oct. 25, 1871. f 
To Mr. E. R. Straznicky: 

Dear Sir. — ^As I am preparing to reside abroad for an indeii- 
nite period, it is proper that I should signify to the American 
Geographical Society my resignation of the office of vice-presi- 
dent, with which it has honored me for so many years. I beg 
you to express to the Society my grateful sense of the dignity it 
has BO often conferred upon me, and my earnest desire for its 
prosperity and usefulness. ' 

I 'shall at all times be happy to further the objects of the 
Society, and shall hope at some futni*e time to resume my active 
membership. 

Be pleased, dear sir, to accept for yourself, and to express to 
my associates in office, my warm acknowledgment of the courtesy 
with which you have always honored me. 

With high regard, very truly yours, 

JOS. P. THOMPSON. ■ 

Regular monthly meeting of the American Geographical 
Society, Cooper Institute, New York, December 26, 
1871. Chief Justice Chas. P. Daly, the president, in 
the chair. 
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The minutes of the last meeting, November 28, 1871, 
were read and approved. 

. Hon. F. A. Conkling, as chairman of the Council, 
recommended the names of the following candidates as 
having been approved for election as 

Resident Members — Brig.-Gten. A. von Steinwehr, 
Edmund B. O'Callaghan, LL.D., and John M. Bixby; 

And by Hon. Townsend Harris, as a 

Corresponding Member— Thomsa E. Davis, Esq., in 
Rome. 

No ballot being called for, on motion, these gentlemen 
were declared duly elected members of the Society. 

Mr. Remsen, in the absence of Mr. Clews, read the 
treasurer's monthly report, exhibiting a cash balance of 
$204.30. 

In the absence of Mr. Hammond, the recording secre- 
tary read the librarian's monthly report, showing that 
during the last month sixty-one accessions were made to 
the library, by purchase and donation. 

On motion, both reports were accepted, and ordered to 
be placed on file. • 

The president then called the attention of the Society to 
a very costly bound copy, in folio, of Ptolemy, printed 
in Rome in 1508, and restored by Mr. Henry Stevens, at 
his own expense, in London. 

On the motion of the Hon. P. A. Conkling it was 

Jiesolved^ That the thankn of the Society be conveyed thro agh 
the recording secretary to Mr. Stevens, for his generous contribu- 
tion to the Society's collections. 

Mr. Francis A. Stout then offered the following reso- 
lutions : 

Resolved^ 1. That, deeply sensible of the great honor conferred 
by the College of the Propaganda at Rome in selecting this 
Society to first receive, from its precious archives, copies of the 
celebrated map of Jerome Verrazauo— a favor coveted and sought 
for years by the science of Europe, and finally graciously granted 
to the younger learning of America — this Society respectfully 
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tenders its thanks and high'appreoiation of the confidence and 
compliment implied. 

Resolved^ 2. That the thanks of the Society are eminently due 
to Mr. Davis for his earnest and thoughtful effort in aid of geo- 
graphy, and for the generoos loan of his great influence in the 
Eternal City in procuring, from the College of the Propaganda, 
copies of the celebrated map of Yerrazano. 

Resolved, 8. That the recording secretary be requested to 
transmit authenticated copies of these resolutions to the College 
of the Propaganda, and to Thomas E. 'Davis, Esq., in Rome. 

On motion of the Hon. Townsend Harris, seconded by 
the Hon. F. A. Conkling, these resolutions were unani- 
mously adopted. 

On motion of Prof. Thomas F. Harrison, it was 

Reaolvedy That a special committee of three be appointed by 
the president, to prepare for the next annual meeting in January, 
1872, suitable nominations for the election of officers for the 
ensuing year. 

The president accordingly appointed Messrs. Harrison, 
Hull and Richards, as such committee. 

The president then introduced to the Society the Rev. 
Edward Fontaine, a former graduate of West Point, who 
read a paper " On the Physical Geography of the Missis- 
sippi River and its Delta.'* 

On motion of Judge Peabody, seconded by Mr. Conk- 
ling, the thanks of the Society were presented to Rev. 
Mr. Fontaine for his interesting and instructive paper, 
and a copy of it requested for publication in the Journal. 

On motion, the meeting then adjourned. 

E. R. STRAZNICKT, 

Recording Secretary. 
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TRAXSiaiONS OF THE SOCIETY FOR 1872. 



Annnal meeting of the American Geographical Society, 
Cooi)er Institute, New York, Jannaiy 30, 1872. Chief 
Justice Chas. p. Daxy, the president in the chur. 

The minutes of the last meeting, December SO, 1871« 
were read and approved. 

Hon. F. A. Ck>nkling, as chairman, read the annual 
report of Ck>uncil for the year 1871. 

Henry Clews, treasurer, read his annual report for the 
year 1871, exhibiting a cash balance in the treasury of 
$190.89. 

In the absence of Mr. H. B. Hammond, the librarian, 
Mr. W. H. H. Moore read his annual report for the yea» 
1871. 

On motion, these reports were accepted and ordered to 
be placed on file. 

The Hon. F. A. Conkling, Chairman of the Council, 
reported the names of the following candidates as having 
been approved for election as 

Resident Jf embers — Horatio Moncrief Allen, Ruther- 
furd Stuyvesant, Henry Parish, Chandler Bobbins, Wil- 
liam Tracy, Edward Van Ness, Joseph P. Joachimsen. 

No ballot being caUed for, on motion, these gentlemen 
were declared duly elected resident members of the Society. 

Dr. Richards, on behalf of the nominating committee, 
reported that the following gentiemen are recommended 
for election, as oflBcers of the Society, for the year 1872 : 

Pre*wfew^<— Charles P. Daly, LL.D. 

Vice-Presidents— Hk^ry Qrinnbll, F. A. Conklinq, 
Francis A. Stout. 

Foreign Corresponding flfecretory.— To wnsend Har- 
ris. 
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Domestic Corresponding Secretary — W. H. H. Moore. 

Recording Secretary— 'Ei. R. Straznicky, M. D., Ph.D. 

Treasurer — Henry Clews. 

Librarian — Elial F. Hall. 

Council— Wm. Remsen, T. Bailey Myers, W. T. 
Blodgett, W. E. Curtis, Theo. W. D wight, LL.D.; 
Qeo. W. Cullum, U. S. a.; Lewis M. Rutherford, 
Geo. Cabot Ward. 

The president then appointed Messrs. Peabody and 
Bill as tellers, and recommended to proceed with the 
election after the delivery of the annual address. 

The president then introduced to the Society Prof. 
Daniel C. Qilman, of Sheffield Scientific School, Yale 
College, who delivered the annual address, having for its 
subject, "American Contributions to Geographical 
Science during the last year." 

After the conclusion of this highly interesting and 
instructive address, and on motion of General Vielfe, 
seconded by Judge Peabody, the thanks of the Society 
were presented to Prof. Oilman, and a copy requested 
for publication in the Journal. 

The election of officers was now proceeded with, and 
Messrs. Peabody and Bill, as tellers, reported that the 
names on the ticket recommended for election had been 
unanimously elected. 

On motion, the above named gentlemen were declared 
duly elected officers of this Society for the year 1872. 

On motion, the meeting then adjourned. 

E. R. STRAZNICKY, 

Recording Secretary. 
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Ahkual Rbpobt of the Council fob 1871. 

Rooms of thk Amebic an 6bo6baphigai«*| 

Society, Cooper iNsnTUTSy v 

New York, Jan. 80, 1872. J 

Parsuant to chapter six, section three, of the by-laws of the 
Society, the Council have the honor to submit the following 
" general report of their proceedings and of those of the Society 
during the past year." 

Since the date of the last annual report, January 81, 1871, ten 
stated meetings of the Council, eight meetings of the Society, 
and one public reception have been held at the rooms of the 
Society. 

In April last, an act was passed by the Legislature of this 
State, amending the charter of the Society and changing its 
name to that of the " American Greographical Society of New 
York." The act provides that the Society shall have power to 
hold real estate of the value of three hundred thousand dollars, 
and also that it shs^ll make an annual report of its proceedings 
to the Legislature. 

From the following statement, it will be seen that the number 
of members has been considerably increased during the last year. 

Number of members on January 81, 1871 540 

Number since added 44 

Total 584 

Deduct for resignations and deaths. 30 

Number remaining on January 80, 1872 554 

Among those of our immediate associates who have been 
removed by death, it is especially painful to mention the name 
of Archibald Russell, who was one of the founders of the Society 
and for many years one of its vice-presidents. 

Of our foreign associates, several of the most eminent have 
passed away. Sir Roderick Impey Murchison, the late president 
of the Royal Geographical Society of London and an honorary 
meml>er of this Society, died in the month of December last. 
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Mr. C. S. M. Olrick, Royal Danish Inspector of Greenland, 
died in the summer of 1871. As a corresponding member of on; 
Society, he afforded valuable counsel and aid to the several 
arctic explorations which fi-om time to time have been fitted out 
in this country. 

The Council cannot refrain from expressing their sincere regret 
at the resignation by Rev. Joseph P. Thompson, D. D., of his 
office as one of the vice-presidents of the Society and at his with- 
drawal, which, it is hoped, will prove to be only temporary, from 
active participation in the management of its concerns. It will 
be remembered that, at the monthly meeting in November last, 
the Society, in grateful recognition of Dr. Thompson's many 
valuable services, elected him an honorary secretary for the pur- 
pose of representing it abroad. 

The annual report of the treasurer, Henry Clews, Esq., shows 
a satisfactory condition of the finances of the Society. 

By the annual report of the librarian, H. B. Hammond, Esq., 
it will be seen that very large additions have been made during 
the last year to our collection of books, maps and charts. The 
recent increase of the library renders it altogether probable that 
more ample space than we now possess will soon be required for 
its accommodation. 

On January 31, 1871, the Society held its annual meeting and 
elected the present board of officers. Prof. D. C. Oilman, of 
Sheffield Scientific School, Yale College, delivered the annual 
address, selecting for his subject '* The Last Ten Years of Geo- 
graphical Work in this Country." 

On Febniary 28, Prof. W. H. Brewer, of Sheffield Scientific 
School, Yale College, delivered a discourse on his '^ Explorations 
in the Rocky Mountains and the High Peaks of Colorado." 

On March 21, Gen. James Grant Wilson read a paper "On the 
North-west and its Discoveries." 

On April 18, Gov. H. D. Gilpin, of Colorado, read an essay on 
the ** Territory of Colorado and the City of Denver." 

On May 16, Prof. C. F. Hartt, of Cornell University, delivered 
a discourse on his " Recent Explorations of the Amazon as." 

On June 13, Walton Grinnell, Esq., read a paper on '^ Eastern 
Manchouria, with Observations on the Manners and Customs of 
the Inhabitants of Corea." 
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On Jane 26, m reception was given to Capt. Hall and the ofli- 
oere of the '^Polarifli'' prior to their departure for the Arotio 
r^ona 

On NoTemher 28, J. Carson Brevoort, Esq., read a paper on 
" The History and Anthority of the Verrazona Map,*^ a copy of 
which, through the friendly interrention of Thos. K Davis, £8q*» 
was presented to this Society by the College of the Propaganda 
at Rome. 

On December 26, Rev. Edward Fontaine read a paper **Onthe 
Physical Geography of the Mississippi River and its Delta.** 

The Council desire to record anew their grateful sense of obli> 
gation to the trustees of the Cooper Union, and especially to its 
benevolent founder, Peter Cooper, Esq., not only for the free use 
of these spacious rooms, which are so admirably adapted to our 
purposes, but likewise for their uniform* courtesy and liberality 
in their dealings with the officers of this Society. 

Respectfully submitted. 

F. A. C0NKLIN6, 
Chairman of the CounciL 

AmnDTAL Rbpobt of thb Tbbasitrbb fob 1871. 

Rooms of thb AirBBic^K Gboobaphical 

SOCIKTT, COOPBB InSTITDTB, 

Nbw Yobk, Jan. 30, 1872. 

« 

The treasurer respectfully submits the following report, for 
the period from January 31, 1871, to January 30, 1872, of the 
receipts and disbursements of this Society: 

Iteeeip$8, 
Balance from last year tl69 62 

One life membership, 1871 $60 00 

Initiation fees from forty-two members. . . 420 00 

Annual dues for 1866 6 00 

Annual dues for 1867 6 00 

Annual dues for 1868 6 00 

Annual dues for 1860 10 00 

Annual dues for 1870 60 00 



Carried forward $646 00 $160 62 

13 
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Brought forward $545 00 $199 52 

Annual dues for 1871 1 ,667 50 

t2,212 50 

Special subBoriptionB 280 00 

Loans 500 00 

2,942 60 

Which, with the balance at the end of last year, 
make $3,112 02 



DUbursements, 
Salaries $1 , 193 00 

Purchases of books, maps, etc 473 00 

Furniture 118 34 

Stationery • 56 73 

Printing 55 00 

Sundry expenses for meetings, etc 835 06 

$2,731 13 
Loans repaid 250 00 

Total disbursements $2,981 13 

Leaving a cash balance on hand of $130 89 

If to this sum are added the uncollected dues of 500 

resident paying members, at five dollars each .... 2 , 500 00 

And the outstanding dues for 1870 and 1871 500 00 

The available resources for the coming year will be $3 , 130 89 

In this sum are not included the initiation fees from prospec- 
tive new membei*8, which every year amount to about $500. 

Respectfully submitted. 

HENRY CLEWS, 
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Akhual Report of ths Libra rt an for 1871. 

Booms of thb American Geographical i 
SodSTT, Cooper iNfiTiruTE, 

New York, Jan. 30, 1872. 

In aooordanoe with the existing by-laws, the librarian respect- 
fally presents the following report for the period commencing 
with the 3 1st January, 1871, and ending on the dOth January, 
1872. The book of donations shows that, during that period, 
four hundred and fifty-two entries have been made, and that they 
are of the following description: 

Volumes — Quartos 21 

•* Octavds 832 

*• Duodecimos 7 

Pamphlets — Quartos 86 

« Octavos 514 

Maps and charts 102 

Total by donation 1 ,061 

The book in which the purchases are recorded shows 
that three hundred and twenty-three entries have been 
made, and these comprise the following: 

Volumes— Folios 16 

" Quartos 117 

" Octavos 280 

** Duodecimos 42 

Pamphlets — Quartos 1 

** Octavos 42 

Maps, charts, etc 62 

« 

Total by purchase. 560 

Grand total by purchase and donation 1 ,621 



The donations have been equally as large, if not larger, than in 
former years, and are becoming constantly more valuable. They 
have been received for the most part from other societies, at 
home and abroad, with which we are now in regular correspond- 
ence and exchange. Among the donors are also a large number 
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of our own national, State, and manicipal officers, and many 
private indiyidaalB, whose names will appear in alphabetical 
order in the printed report. It is proper, however, that the libra- 
rian should call the attention of the Society to a few of these 
donations, which will illustrate their present value. In the year 
1869, Chief Justice Daly^ the presidenli, presented to. tdie library 
a folio edition of Ptolemy, printed in Rome in 1508, and only 
lightly worn. Mr. Henry Stevens, one of our corresponding 
memibers, recognicing its value, offored to have it. restored in 
London at his own expense by some competent hand. He took 
it accordingly to England, and the work, has now been returned 
in magnificent condition, and is said to be worth, at a fair valua- 
tion, five hundred dollars. 

Among the purchases it is proper to mention the acquisition 
of a large portion of the De Bry voyages for the comparatively 
small sum of $175.00. In this purchase are. included fifteen sub- 
stantially bound atlases, and many other rare, works of travels 
and histories, among others the first edition of Ortelius, printed 
in 1570, which was the first atlas eyer issued, Oadamosco's 
voyages, printed in Nuremberg in 1508^ being the first book of 
voyages ever published ; and in the Ptolemy aboye alluded to is 
found the first engraved map of America^ 

It is to be regretted that this large collection of rare and use- 
ful works, which is increasing so rapidly, should suffer for want 
of adequate accommodations and remain uncatalogued simply for 
the want of the necessary means. 

Respectfully submitted. 

HENRY B. HAMMOND, 

lAbrarian. 

Rooms of teue Amebicait Gkoobaphical 
SodSTT, Cooper IsrsiTruTB, 

New Toek, Jim, 22, 1872. 

The undersigned, special committee appointed at the last regu- 
lar monthly meeting of the Society, held December 26, 1871, for 
the purpose of preparing nominations for ofScers of this Society, 
to be elected on January 30, 1872, respectfully report that they 
would recommend the names of the following gentlemen to be 
elected as officers of this Society for the year 1872 : 
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PretiderU — Chief Jastioe Chas. P. Dalt, LL.D. 

Vice-I^reticknU — Hekbt Obinxsll^ F. A. Conkuno, Fbangis 
A. Stout. 

Fbreign Corresponding Secretary — ^Towksbnd Habbis. 
* DomesHc Corresponding Secretary — W. H. H. Moobx. 

Recording Secretary — ^E. R. Stbazkickt, M. D., Ph. D. 

IVeaaurer — Hxnbt Clbwb. 

Xdbrarian — ^Eual F. Hall: 

Council — William Rbmsbk, T. Bailbt Mtxbs, William T. 
Blodgbtt, William E. Cubtis, Thbodobb W. Dwight, LL-D., 

LXWIS M. RUTHBBFUBD, GxOBGX W. CULLUM, U. S. A^ GbOBOB 

Cabot Wabd. 

Respeotf ally submitted. 

THOMAS F. HARRISON. 
AMOS G. HULL 
JOSEPH W. RICHARDa 
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DONORS TO THE LIBRARY AND MAP ROOMS. 



Abbotty Rev. Oorham D New York. 

Allen, Hon. W. F Albany, N. Y. 

Barton, Rev. E. M Worcester, Mass. 

Baz, Don Juan Jose Governor of a Province. Mexico. 

Behm, Dr. Ootha, Germany. 

Bell, Hon. Isaac, Commissioner of Charities New York. 

Body, John E < . . .New York 

Bradlee, Rev. CD Boston, Mass. 

Bradley, Rev. D. B Bangkok, Siam. 

Oasserly, Hon. Bernard, Sec'y Board of Immigration . . New York. 

Causten, James H Washington, D. C. 

Clark^ Henry. '. Rutland, Y^. 

Coffin, Prof. J. H., Supt. Naaticiil Almanac .. Washington, D. C. 

Conkling, Col. F. A New York. 

Cook, Prof. Geo, H State Geologist of New Jersey. 

Cnllum, Ma j. -Gen. George W., U. S. A New York. 

Daly, Chief Justice Charles P., LL.D New York. 

D'Avezac, Member of the Institute ... .Paris. 
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SuBiBcr: THE LAST TEX TEARS OF GEOGRAPHICAL 

WORK IN THIS COL^XTRY. 

Rbad Jahuaut SlST, 1871. 

Mr. Pbe^ident : Mj theme will be the contribataons 
to geographical science made within the last ten years, 
relative to the territorv of the United States. The sub- 
]ect is quite too vast for a single lecture ; but I shall call 
your attention to the more important pointy and show 
in what method the results can best be reached by the 
student of geography. 

I. Who have been the Workers ! 

Most deserving of mention are the various departments 
of the United States Government, including the coast 
survey, the engineers of the^rmy, the surveyors of the 
Land Office, the cartographei-s of the Indian Bureau, the 
Hydrographic Bureau, tlie government county boundary 
commissions, and the Smithsonian Institution. 

Two of these organizations deserve special recognition. 
The United States Coast Survey is one which, under the 
successive administrations of Hassler, Bache and Pierce, 
has added so much to the scientific i-enown of the country, 
and has furnished us with such accurate knowledge, not 
only of the coast, but of the subaqueous bottom upon 
the Atlantic, the Gulf and the Pacific shores, and also, 
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dnring the war, so many important regions of the interior. 
The latest volume of the survey, recently published, 
though beaiing date for the year 1867 (being the first 
issued under the general administration of Mr. Pierce), 
is more than usually explicit in respect to the exact 
status of the survey, and contains a good outline map, 
by which its exact progress on the Atlantic coast may 
readily be ascertained. Less &mil]arly known to the 
public in general, but likewise highly meritorious, is the 
work of the engineer of the army, which, in time of peace, 
is largely direct-ed (in addition to the building of fortifi- 
cations) to the examination of our rivers, of our lakes; 
to the determination of new routes through the western 
country, and of the best methods of improving and devel- 
oping our interior resources. 

■II. In addition to the work of the general government, 
many of the separate States and Territories are also 
engaged on a more or less comprehensive plan in the 
maintenance of geological surveys, boundary measure- 
ments, and other investigations respecting the interior 
structure and natural resources of the various regions ; 
and the neighboring Dominion of Canada, in the prose- 
cution of its geological survey, has made very important 
contributions to the knowledge of the geology of the 
United States, especially in the northern and eastern 
regions. Among all the surveys of the several States 
none is more deserving of honor than that of California, 
conducted by Prof. I. D. Whiting, while the recent maps 
published by the surveys of New Jersey, Ohio and Indi- 
ana also deserve notice. 

III. In addition to these governmental inyeatigations, 
the great corporations engaged in the construction of 
railroads, and in kindred public works, are continually 
adding to our knowledge of the interior. If it be said 
that a corporation has no soul, it cannot be claimed that 
it has no intellect, for the highest intellectual forces of 
the country have been employed upon the survey of new 
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routes of transit, especially through our western moun- 
tains. It is only necessary to mention the Union and 
Central Pacific railroads now completed, the Kansas 
Pacific, and Northern Pacific railroads, and the work of 
the Western Union Telegraph Company, which have all 
added so much to pur knowledge of the west. 

ly. We have also the enterprises of private individu- 
als, inspired by a love of science, adventure or &me, 
which have led so many men of eminent ability, by so 
many different routes, into so many different places, and 
often with such vast res.ults for geographical science. 

We may briefly mention among the most noteworthy, 
the exploration of Powell on the canon of the Colorado, 
of Whitney and Brewer in the measurement of lofty 
peaks, and of Marsh and his party of student geologists 
along the route of the Central and Union Pacific railroads, 
of Langford, Washburn and their associates to the gey- 
sers of Montana, and the able writer, Richardson, and 
many other observing travelers and letter- writers, whose 
books contain bright pictures of the condition of society, 
even if they do not add much to our knowledge of the 
physical x>eculiarities of the country. 

Whebb abb the Bbsults? 

These, then, are the workers. Where are their results 
to be found % In the first place, we look for them in the 
government ofiices at Washington, in the manuscript 
records, in the printed documents, irregularly distributed, 
often very inaccessible to those who are most desirous of 
obtaining their contents. The extreme diflSculty of 
ascertaining what there is in the various departments of 
the general government is only surpassed by the diflSculty 
of knowing how to get at it. The various workers to 
Whom reference has been made, in their official labors are 
responsible to the different departments of the general 
government ; for example, it is in the War Department 
that we find the work of the army engineers and other 

16 
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military officers ; but not all the work of the army 
officers is at once reported to the head -quarters at Wash- 
ington ; much of it remains in the hands of the heads of 
tile military departments, especially of the Pacific 8loi)e. 
The coast surrey is under the direction of the Secretary 
of the Treasury. To this department we must go for the 
results accomplished by the Land Office and the Indian 
Bureau. 

The Post-office Department makes its own maps, Com- 
missions for the settlement of its national boundaries are 
responsible to the Department of State. The Navy 
Department maintains the Hydrographic Bureau. The 
Smithsonian Institution co-operates with explorers and 
investigators in any or in all of these departments ; and, 
to crown all, both in the Senate and the House of Bepre- 
sencatives, special congressional committees often bring 
out and print and publish important papers and memoirs, 
which proceed not from any one of the established 
departments of the government. Now, it is very puzzling 
to the geographical student, in consequence of the mode 
in which these various papers are distributed, to know 
how to bring together, at any one time, the results of so 
many different investigations. It sometimes appears as 
if these departments were not acquainted with each 
other* s work, and felt still less of interest in the work 
of savans who are engaged in similar researches. 
Some of these facts may point to the incompleteness of 
our civU service ; for while we have so many able officers 
of the government engaged in investigations of the highest 
value to mankind, much of their usefulness is impaired 
by the defective arrangements for gathering np, present- 
ing and distributing to the public the results thus ascer- 
tained. They likewise point to the importance of having 
established in Washington, or elsewhere, as a depart- 
ment of the general government, a bureau of maps and 
charts and geographical memoirs, where all these vast 
accumulations may be stored, classified and rendered 
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accessible, like the books in the library of Congress^ or 
the books and models in tjie Patent Office^ so that per- 
sons who haye the right may make inquiry respecting 
them. 

We must also turn to the Transactions of scientific asso- 
ciations; and although we have but one Geographical 
Society in the country, there are many learned bodies 
which are accnstomed to print important data in the 
different departments of geographical science. Not to 
mention those with which we are most &miliar, in the 
Eastern States, it is fit to notice here that three Western 
cities — San Francisco, St. Louis and Chicago — are pub- 
lishing Transactions of very great value to the students 
of geography. In the former, we may find many papers 
by Whitney, Williamson, Hoffman and other workers 
on the Pacific coast The St. Louis Transactions contain 
many of the results to which Parry and Engelman have 
arrived, and the newer volume of the Chicago Academy 
gives us a most interesting account of the life and work 
of the lamented Kennicott. 

We must turn, also, to the journals and newspapers ; 
not merely those of scientific reputation, like the Ameri- 
can Journal of Science and the American Naturalist, but 
to the literary periodicals, many of the articles of which 
have a mountain flavor — the Overhind Monthly, Harper, 
Lippincott and the Atlantic ; for they, as well as the daily 
newspapers, bring out, over the signatures of the authors, 
many important papers which the student cannot pos- 
sibly pass by. 

There is no time for me to dwell upon the books of 
travel, written so frequently in these days, by those who 
pass from ocean to ocean. 

Photographs, likewise, should be collected and studied, 
if we would have acoumte conceptions of the regions 
which we cannot oui-selves visit, for they often convey to 
the eye clearer impressions of the structure of the country 
than many pages of description. Finally, we must turn 
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to the general maps, which, in the language of cartography, 
may be supposed to present to us, adjusted and win- 
nowed, the combined results from multitudes of investi- 
gations. Five goyemment maps hang before you, 
recently .published by diflTerent departments of the govern- 
ment, which exhibit down to a very recent period, the 
progress of investigation in this country. On the map 
of the Post-office Department is delineated the position 
of all postal stations and the ordinary routes of commu- 
nication between them. On the map of the Indian Bureau 
we see what is now known respecting the distribution of 
the aboriginal tribes in the far west. The map of the 
Land Office is intended to exhibit that portion of the 
public domain already surveyed by the general govern- 
ment, and so far as that, at least, appropriated for settle- 
ment. On it are noted, also, the deposits of precious 
and useful metals ; but it is a map without mountains, 
and, therefore, of little consequence to the student of 
topography. 

For topographical knowledge, we must turn to the 
work of the engineers in the War Department. The 
well-known map of Gen. Warren, successively re-edited 
and republished, gives us, in four sheets, the most 
minute general exhibition of what is known to the engi- 
neers respecting the topography of our country west of 
the Mississippi; while the smaller map, covering the 
entire territory of the United States, and published still 
more recently, exhibits to the eye, not merely the topo- 
graphy and hydrography, but also the railroad routes, 
the position of important towns, and, consequently, the 
proper military lines of communication. 

But if we turn from maps to literary or descriptive 
generalizations of the knowledge thus ascertained respect- 
ing our territory, we look in vain for anything which is 
satisfactory. A few pages in Dana's GFeology, or a few 
in Whitney' s Guide to the Yo Semite valley, brief and 
concise as they are, give, perhaps, better notions respect- 
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ing the western territory than can be ascertained fit)ni 
an J larger works. It is hardly time for any one, within 
the limits of any single volume, or even any single 
article, to sum up and give to the world, in language, a 
picture of our western territoiy, for every year and every 
month are adding to our knowledge. 

From this brief sketch of the workers, and of the places 
to which we must turn in order to ascertain their results, 
let us proceed to consider somewhat more in detail the 
contributions which have been made to our knowledge of 
the physical structure of the United States. We shall 
find it convenient to consider consecutively three distinct 
regions — ^the Appalachian system, the Mississippi valley 
and the Cordilleras, to which may be added some notice 
of our new possessions in Alaska. 

By the Appalachian region we understand the lofty 
ranges of mountains which culminate, in the north, in the 
White Mountains of New Hampshire, and on the south 
in the Black Doe, and its adjacent peaks in North Caro- 
lina, together with the Atlantic slope, and what we know 
of the submerged coast. 

By the Mississippi region we understand the great 
basin which lies between the Appalachians on the east 
and the Bocky Mountains on the west, extending from the 
vast system of lakes on the north to the Gulf of Mexico 
on the south, and including the area drained by the Mis- 
souri on the one side and the Ohio on the opposite. 

The term ^^Cordilleras of the United States," as pro- 
posed by Prof. Whitney, and accepted by many others, 
is a fit designation for all that vast and intricate system 
of upheavals lying along the western portion of our terri- 
tory, including the Rocky Mountains and their prolonga- 
tion to the north, the basins and mountain chains of the 
interior plateau, with the Sierras and Cascade Mountains 
of the Pacific. Let us briefly see what has been done in 
each of these three great divisions of our territory. 

The best general map which we have of our Appa- 
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lachian chain is that prepared by Mr. Ernest Landoz, 
originally published in Petermann's Jonmal, and reprinted 
in the American Journal of Science, It embodies the ori- 

* 

ginal researches of GFuyot, in addition to the data obtained 
by other mountain measurers. I speak of it more particu- 
larly, as it often esca])es the notice of those most interested 
in its facts, and because the memoir of Guyot, published 
in connection with it, brings together so much that is exact 
and important respecting the structure of this mountain 
system, an acquaintance with which is fundamental to 
our acquaintance with the Atlantic region. The United 
States Engineer Bureau, since the war closed,, has been 
engaged in making beautiful and minute delineations of 
the most important battle-fields east of the Appalachian 
regions. Fifteen hundred square miles have been sur- 
veyed, and the results of the work have been brought out 
in nearly two hundred sheets. The index map, which 
hangs before you, shows how much of the territory has 
thus been covered. When we see the minuteness and 
completeness of this work, it makes us long to have a 
similar investigation prosecuted along the entire seaboard. 

The Coast Survey, in addition to its i)eculiar work, has 
co-operated with the city of Portland, in Maine, in the 
production of a map of that harbor and the adjacent 
region, which is a fine sample of what may be done for 
any of our large towns. Of a very different character, 
though equally noteworthy, is a paper on the topography 
of New Haven, recently published by Prof. Dana, in 
which we have a good sample of the work of an able 
geologist in his travels about home. The State of Maine, 
infitienced, doubtless, by a regard for the financial pros- 
perity of that district, has published a volume illustrative 
of the river courses and the tributary regions of that 
State ; and, although the maps are not all that we could 
desire, the enterprise thus displayed is worthy of com- 
mendation. 

Through the geological survey of New Jersey, we have, 
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also, a new and important map of that State, which is 
wanting in the delineation of mountains, but is fall and 
accurate in the presentation of the river courses and 
coast lines, and is also colored to exhibit the geological 
strata. Many noteworthy researches have been in pro- 
gress, under the direction of the engineers of the army, 
for the improvement of the various rivers of this coast, 
but, for the. most part, the results are given to the public 
in the most general forms. 

On the whole, it is rather a disgrace to us that so little 
has been done, within the last ten years, for adding to 
our knowledge of this, the oldest, the most enlightened 
and the most thickly populated portion of our territory. 
We have, at this day, many better maps of vast regions 
in the Cordilleras than we have of the eastern States; 
and many amusing, if they were not unfortunate, illus- 
trations of our defective knowledge of the east might be 
cited. For example, when the marshal of the State of 
Connecticut applied to the authorities of the State for a 
map, on which could be based the investigations of the 
census of 1870, it was impossible to furnish one of suffi- 
cient accuracy, for the published areas of that little State 
differ several hundred square miles in extent. If this be 
true, it can hardly be surprising that the popular guide- 
book, sold to all the travelers who go up the Connecticut 
valley, in their summer journeys to the White Mountains 
and various other resorts, informs the passer-by that the 
first lands seen by the mariner, as he enters the harbor 
of New Haven, are the hanging hills of Meriden, between 
New Haven and Hartford. A school-book on geography 
is still published in one of our eastern towns, in which it 
is stated that the White Mountains are so called because 
their summits are above the level of perpetual snow. It 
is not many weeks since I received a letter from Prof. 
Ouyot, in which he said that he had ascertained, during 
the last summer, not t>nly that the highest peak, so called, 
of the Catskill Mountains was not in reality the highest 
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peak, bat that there are several near to it which surpassed 
in altitude the so-called summit ; and this in the vicinity 
of one of our most &yored places of resort during the 
summer season. To this day, the best general map of 
New England, exhibiting its natural structure, with which 
I am familar, is that which illustrates the "History of 
New England," by Dr. Palfrey, published about ten years 
ago. 

I dwell upon these points, not for the sake of pi^blish- 
ing our ignorance, but to excite those who are fond of 
geographical investigation and inquiry to greater dili- 
gence in the study of their own neighborhoods. Why 
should there not be Appalachian clubs as well as Alpine 
clubs for the investigation of this most beautiful and 
diversified country % 

If we turn from the Appalachian region to the great 
interior valley which so thoroughly characterizes the 
structure of the United States, we shall discover that it 
is to the engineers of the United States Army that we are 
most indebted. Chief among many valuable contribu- 
tions stands the elaborate and wonderful treatise on the 
physics and hydraulics of the Mississippi river, by 
Generals A. A. Humphreys and H. L. Abbott, which will 
always deserve to be everywhere recognized as among 
the great contributions of the army. to the science of the 
country. It is valuable in a great variety of aspects, but 
it is chiefly to be noticed in this connection for its accu- 
rate and systematic survey, not only of the chief river, 
the Mississippi, but also of all the various tributaries 
which flow into that great stream. Besides this survey 
of the Mississippi river, the engineer department has 
given us a survey of the northern lakes, which rivals in 
beauty and accuracy any similar hydrographic work. 
It would be utterly impossible for me to give you, within 
the limits of this lecture, any adequate conception of the 
variety of investigations which the Engineer Department 
have undertaken in the interior, and of the thoroughness 
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with which their work has been done under the general 
goidance of the chief of the corps, Qen. A« A« Humph- 
reys. Tnm only to the volume of 1870, the last which 
has been published, in which you may find notices of the 
investigations which were making in respect to the geo- 
logical age of the Mississippi Delta ; of the investigations 
showing the feasibility of storing water in the lakes at 
the head waters, of the upper Mississippi river, so as to 
secure a good navigable stage of water at all times ; an 
inquiry into the possibility of stopping the recession of 
the FaUs of St Anthony ; an account of the continued 
progress of the lake survey under Lieut -Col. Raynolds ; 
and a statement of the progress of the publication of maps 
of campaigns and battle-fields. 

There are various geological surveys in progress under 
the direction of the various States of the interior and of 
the United States Geologist, Dr. Hayden, and Prof. I. S. 
Newberry, has "presented general conclusions in respect 
to the structure of the Interior Basin. 

When we turn from the interior valley to the great 
mountain upheavals known under the general name of 
the CordUleras, it is still more difficult to sum up and 
generalize the work that has been accomplished. Among 
most interesting topics to be considered are : 

(1.) The work of the great railroad corporations — cen- 
tral, northern and southern — already alluded to. 

(3.) The work of the North-western Boundary Commis- 
sion. 

(8.) The work of the California Geological Survey. 

(4.) The exploration of the Colorado canon. 

(6.) The survey of the fortieth parallel by Mr. King 
and his associates, under the auspices of the United 
States engineera. 

(6.) The examination of the Colorado peaks and parks 
by Parry and Engelmann, by Whitney, Brewer and HoflT- 
man, by Gilpin and by othera. 

16 
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(7.) The surprising stories which come to us of the 
geysers of the Upx)er Yellowstone. 

(8.) The surveys in Washington Territory. 

(9.) The work of Wheeler in western Nevada ; and 

(10.) The survey of Arizona, by Gardner. 

I doubt whether any one will question that the most 
important geographical work, during the period wlu(^li 
we are considering, is the survey of the State of California, 
commenced in 1860, and still (after an unfortunate inter- 
ruption) going forward under the guidance of Prof. 
J. D. Whitney. When we consider the vast area of the 
State of California, which is twenty-four times the area 
of the State of Massachusetts, and nearly equal to the 
area of all New England, New York, Pennsylvania and 
Ohio ; when we consider that fourteen-fifteenths of the 
territory may rightly be called mountains; when we 
consider the very interesting structure of the territory, 
both in its genenJ outlines and in its detailed features, 
together with the great mineral, agricultural and com- 
mercial advantages of the region, we must rejoice that at 
so early a period in its career as a member of the Ameri- 
can Union, " the Golden State" has undertaken this sur- 
vey, and has entrusted its guidance to one of the most 
learned and efficient men of science which our country 
has produced. Technically, the work entrusted to Prof 
Whitney is that of a geological survey ; but he has 
rightly determined that no good geological work could 
be published unless it were based upon a good topo- 
graphical survey ; so he has everywhere entered upon 
measurements of heights and distances ; has explored 
vast regions hitherto unexplored ; has worked over the 
existing geographical material accumulated in the Land 
Office and in the Pacific Railroad reports, and has pre- 
pared for publication a series of admirably drawn maps, 
two of which, at least, are now before the public. He 
has also examined the botany and the zoology of the 
State, as well as the mines and mineral resources, having 
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• 
been aided by Prof. W. H. Brewer, as chief assifltant ; 

by Messrs. Ashburner, Hoffman, Cooper, Gabb, Gai:dner 

and Eling, and others in different departments of the 

work. Three large volumes have already appeared, the 

first of which is a sort of historical record of the work of 

• 

the survey ; several more volumes are contemplated — 
possibly twelve or thirteen — one of which will be devoted 
to the physical geography of California. Such a theme, 
under such treatment will make & book of surpassing 
interest. The survey, thus carried forward, has made 
clear th^ general structure of the country which is thus 
described by Prof. Whitney. 

In order to bring vividly before the mind the grand 
simplicity of the topographical features of California, we 
may draw on the map of the State five equi-distant paral- 
lel lines, having a direction north thirty-one degrees 
west, and fifty-five miles apart. 

Let the middle one of these be drawn at the western 
base of the Sierra Nevada, touching the edge of the foot- 
hills, as it will be found to do with the given direction, 
from Yisalea to Red Bluff ; the first parallel line east of 
this, drawn at fifty -five mUes distance, will pass through 
or very near the highest points of the Sierra Nevada, 
beginning with Mt. Shasta on the north, and touching in 
succession, toward the south, first Lassen's Peak, then 
Spanish Peak, Pilot Peak, the DowneyviUe Buttes, 
Pyramid Peak, Castle Peak, Mt. Dana, to Mt. San Ber- 
nardino and San Jacinto, touching also the high group 
of peaks discovered during the explorations of 1864. 
This line, if straight, would pass very near the culmina- 
ting peaks i>f the Sierras for 500 miles. 

The next parallel east of this (at the same distance of 
fifty-five mUes) crosses a series of depressions, occupied by 
lakes and deserts. The Klamath, Wright, Pyramid and 
Walker lakes. Death valley, Soda lake and the sink of 
the Mojave lie on it. 

The first line to the west of the central one will be found 
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to follow very closely the eastern base of the coast 
ranges, from near Kern lake northward, for near SOO 
miles. 

The second line west, and last parallel, represents very 
nearly the coast line of the Pacific, or the western base 
of the coast ranges. * * * These lines divide the State 
into four belts of nearly eqnal width, which preserve 
their main physical features over aboat five degrees of 
latitude, and for a distance of 400 miles, which embrace 
the most important part of the State, comprising nearly 
the whole of the agricultural, and by £aj* the most of the 
mineral districts. These belts are designated as follows, 
naming them from the east to the west: The Eastern 
Slope, the Sierra Nevada, the Great Califomian Valley 
and the Coast Ranges. 

One of the most noteworthy and generally interesting 
results of the survey has been the dist^overy of a region 
of mountain peaks in the south-eastern portion of the 
State, between the parallels 36° and 37°, which were 
found to contain the loftiest x)eaks yet known to be in 
existence within the limits of the United States, not tak- 
ing into account Mt. St. Elias on the boundary of Alaska, 
the height of which is still undetermined with precision. 
The colossal magnitude of this mountain mass, which 
may be known under the appellation of the '^High 
Sierra,'' entitles it to the most resx)ectful consideration in 
a review like the present. 

During the summer of 1864, a reconnoissance was made 
of a region hitherto entirely unknown, lying between the 
Yo Semite trail to Mono lake, on the north, and Walker's 
pass, on the south. Glimpses gf these summits from Mt. 
Bullion, had led Mr. King to suppose that here were the 
most elevated summits, and, accordingly, a party under 
the lead of Prof. Brewer, consisting of Messrs. Hoffman, 
King, Gardner and Cotter, and protected by a military 
escort, was fitted out to ascertain the truth. Three sum- 
mer months were si)ent on the ex]>edition, the crowning 
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glory of which was the discovery of a x>eak more than 
15,000 feet, several over 14,000 in elevation, and many 
above 13,000 ; the group constituting, in the opinion of 
Prof. Whitney, "the grandest mountain mass of the 
North American continent." An area of over 10,000 
square miles was examined, of which previously not 
even the topographical outlines were known. 

The limits of this address will not permit even a sum- 
mary of the account which is given in the first volume of 
the Report of the Geological Survey of Galifomia^ but 
some reference must be made to the highest point of 
interest. • 

Probably as much that is grand and instructive can be 
seen from Mt. Brewer as from any other one position ; for 
although a thousand feet or more (13,886) lower than the 
highest peak, it stands in such a relation to it, and to the 
other fourteen-thousanders, that the view upon its sum- 
mit is described as one of the most sublime even in the 
sublimest portion of the Sierra. It is the culminkting 
point of the western ridge of the Sierra, its sides rising 
very steep through the first 12,000 feet of ascent, — the 
southern wall being almost vertical for 1,000 feet. Snowy 
peaks over 11,000 feet in height cover an area of twenty- 
five square miles. Ten miles east is a ridge or crest on 
which are the summits known as Tjudall, Williamson 
and Whitney, and many equally noble elevations ; on 
this ridge fourteen x)eaks are visible, ten as high as Mt. 
Brewer ; four higher ; and south, about eight miles, is 
the i)eak Kaweah. Prom Mt. Brewer the view near by 
is thus described by Mr. Gardner : 

'' Ganone from two to five thousand feet deep, between 
their ridges, topped with * pinnacles sharp as needles ; 
successions of great, crater-like amphitheaters, with 
crowning precipices over sweeping snow-fields and frozen 
lakes ; everywhere naked and shattered granite, without 
a sign of vegetation, except where a few gnarled and 
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• 

Btorm-beaten pines cling to the rocks in the deeper 
canons. 

" The result of the summer's reconnoissance has been 
that a general idea is secured of the topography of a 
region about as large as Massachusetts, lying wholly 
within the State of California, and of which nothing 
whatever was known previously to this. That mountain 
peaks should be found to exist in this part of the State, 
higher than any known to exist in the United States, is 
a discovery equally interesting and unexpected. The 
details of this exploration will furnish many facts of 
great geological ancJ geographical interest' ' 

Ten years has added much to our knowledge of noble 
groups of mountains in central Colorado, the Rocky 
Mountains proper. For a long period our maps indicated 
the position of but two lofty peaks, one of which bore 
the name of Col. S. H. Long, whose explorations were 
made in the year 1820, while the other, originally called 
James' s Peak, after the surgeon and botanist of Long' 9 
party who first ascended the summit in 1820, is now 
called Pike's Peak, after the explorer who calculated its 
height in 1806. 

PiJc^s Peak was ascended in 1862 by Dr. C. C. Parry, 
the well-known botanist, who carried with him a baro- 
meter, and, with the aid of Dr. Engelmann, of St. Louis, 
ascertained the height to be 14,216 feet. It is very 
remarkable that, if we make allowance for an error clearly 
pointed out in James' commutation-base, we should find 
that his measurement (14,300 feet, as corrected) does not 
diflEer more than a hundred feet from tliat of Dr. Parry. 
We may, therefore, rest with some composure on the 
figure of 14,000, plus 200 or* 300 feet, as the altitude of 
Pike's Peak — which is 2,500 feet more than our most 
common gazetteer assigns to it. Another rival claimant 
for our respect, still unintroduced upon our maps, is 

Oray^s Peak^ or peaks — two summits, one of which 
bears the name of the Camor-Botar ; the other, that of Dr. 
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Torrey , the botanist, of New York. It was a natural tribute 
on the part of the botanist, Parry, to associate their 
names with a r^ion of so much interest, and wit}i eleva- 
tions where the vegetation of many climes is recorded 
within a range of a few hours' climbing. We have two 
spriglitly accounts of the ascent of Gray's Peak, to the 
height of 14,251 feet — one of them by Mr. Bowles, of 
Springfield, and his party, in 1868 ; the other by Mr. 
R. W. Raymond, published in a recent number of the 
Overland Monthly. The view, in Bowles' estimate, from 
Gray's Peak, was the great sight in all his Colorado 
travel. ^^In impressiveness, in overcomingness, it takes 
rank with three or four great natural wonders of the 
world — with Niagara Falls from the Tower, and Yo 
Semite Valley from Inspiration Point." Owing to the 
fact that mining has been carried as high as 12,000 feet, 
a wagon road ascends two-thirds of the way to the sum- 
mit, with a horse trail beyond; so that Gray's Peak, a 
few year^ hence, will be one of the things ** to be done " 
by tourists tired of Mount Washington or weary of the 
Adirondacks. Lincoln is the name assigned to ''the 
great parent mount of ye parent range' ' which stands at 
the north-west angle of South Park, and may be easily 
ascended from Montgomery — up and back in five hours. 
The tourists dispute as to which summit offers the finest 
view, Gray's Peak or Mt. Lincoln, to which it is nearly 
parallel in altitude. (Bowles, P. R. R., 88 Switz., 114) 
'* Peer among presidents and mother among mountains " 
is Lincoln. The higher Gray' s Peak is as high, possibly 
a hundred or two feet higher ; but Mt. Lincoln is broader, 
more majestic, more mountainous. Out from its wide- 
spreading folds stretch three or four lines of snow-covered 
mountains ; within its recesses spring the waters of three 
great rivers — the Platte, the Arkansas and the Colorado 
- that fertilize the plains of half the continent, and bury 
themselves, at last, two in the Atlantic and the third in 
the Pacific Ocean. This is the initial point in our 
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geography and a fountain-head of national wealth and 
strength. 

Bayard Taylor's reference to this peak is given in a 
letter which described his passage from the Middle Peak 
to South Peak, over a pass on the edge of Mt. Lincoln. 
He says : 

"Directly to the west of us rose a knot of tremendous 
snowy, steeps, crowned by a white, unbroken cone. This 
is Mt. Lincoln, believed to be the highest point in Colo- 
rado. The estimates vary between fifteen and eighteen 
thousand feet; but the most* trustworthy measurement, 
which also corresponds with its apparent elevation above 
the pass — is sixteen thousand six hundred feet. Later 
in the season, it can be ascended without much difficulty. 

"It is fortunate that this prominent summit is so 
appropriately named. It is the central point from which' 
at least four snowy ranges radiate, is one thousand feet 
higher than any x)eak which has yet been measured, and 
the view from its snowy apex can hardly be drawn with 
a shorter radius than one hundred and fifty miles. 
Although not standing alone, like the volcanic cones of 
Oregon, but in the midst of a sublime Alpine world, it 
yet asserts its supremacy, and its huge, wintry buttresses 
form a prominent feature in the landscapes of the South 
Park. Lopris, some seventy miles west of Mt. Lincoln, is 
thought to be even higher." 

In the summer of 1869, Prof. J. D. Whitney, accompa- 
nied by two of his former associates in the California 
Geological Survey, made triangulation of the region 
between Gray's Peak and the south edge of South Park, 
a map of which has been drawn on a scale of two miles 
to the inch. It covers an area of 3,600 square miles, 
including the whole of South Park. 

One of the most interesting questions which can be 
raised in respect to the surface of a region is the height 
of its culminating peak ; and although as a geogrophical 
fact this may be far less significant than the mean height 
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of the moantain range, and as this again is subor- 
dinate in a commercial aspect to the height of the lowest 
passes across a mountain range, yet still popular inte- 
rest on the one hand and scientific zeal on the other are 
often concentrated on the question which is the loftiest 
mountain. Let us then consider what new light the 
explorations of the last few years have thrown upon the 
highest summits of our own territory. For many years 
it was supposed that the loftiest ])eak in this country was 
among the Wind River Mountains, — a range which is 
crossed by the 100th meridian, and lies not far from the 
latitude of northern New York. 

Such was the belief of Capt. Bonneville, the gallant 
explorer, whose expedition across the continent, in the 
year 1832 and subsequently, was so pleasantly narrated 
by Mr. Washington Irving, and whose maps are regarded 
by the best authorities as '' the first to represent correctly 
the hydrography of the region west of the Rocky Moun- 
tains." * It may interest you to be reminded of Bonne- 
ville's ascent of what he considered as not only the high- 
est peak of the United States, but, as the highest peak of 
the North American, and which the Indians regarded as 
* * the crest of the world. ' ' Although his own language can- 
not be quoted, we have that of his accomplished historian, 
which, doubtless, tells us how the explorer ought to feel in 
finding himself on such an eminence. Having attained the 
summit, '* a scene burst upon the view of Capt. Bonneville, 
that for a time astonished and overwhelmed him with its 
immensity. He stood, in fact, upon that dividing ridge 
which Indians regard as the crest of the world ; and, on 
each side of which, the landscape may be said to decline 
to the two C/ardinal oceans of the globe. Whichever way 
he turned his eye, it was confounded by the vastness and 
variety of objects. Beneath him, the Rocky Mountains 
seemed to open all their secret recesses ; deep, solemn 
valleys, treasured lakes, dreary passes, rugged defiles 

^ Wutod'b Memoir. 
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and foaming torrents ; while beyond their savage pre- 
cincts, the- eye was lost in an almost immeasurable land- 
scape, stretching on every side into dim and hasSy 
distance, like the expanse of a summer's sea. Which- 
ever way he looked, he beheld vast plains glimmering 
with reflected sunshine ; mighty streams wandering on 
their shining course toward either ocean ; and snowy 
mountains, chain beyond chain, and peak beyond peak, 
till they melted like clouds into the horizon. For a time, 
the Indian fable seemed realized ; he had attained that 
height from which the Blackfoot warrior, after death, 
first catches a view of the land of souls, and beholds the 
happy hunting grounds spread out below him, brighten- 
ing with the abodes of the free and generous spirits. 
The Captain stood for a long while gazing upon the scene, 
lost in a crowd of vague and indefinite ideas and sensa- 
tions. A long-drawn inspiration at length relieved him 
from this entlirallment of the mind, and he began to 
analyze the parts of this vast panorama." 

Bonneville having with iiim no instruments for the 
measurement of altitude, is of course an indefinite autho- 
rity, and it is but just to add that Irving did not accord 
with him in supposing this to be the highest point of the 
continent ; giving the pre-eminence to a more northern 
peak, then recently measured by Mr. Thompson, surveyor 
to the North-western Company. 

The Rev. Samuel Parker, a missionary of the American 
Board, who went with Dr. Whitman and a party through 
the South Pass, in 1835, reported the highest peaks of the 
Rocky Mountains to be in that region, and said that "by 
measurement they were more than 18,000 feet high." 
(His narrative is not mentioned in Warren's Report. It 
was published in Ithaca, by the author, in 1838. ) A decade 
had not passed from the time of Bonneville's ascent to 
the Wind River Mountains when Fremont, in the first of 
his famous expeditions, likewise attained their summit, 
with a kindred feeling of satisfaction that he had ascended 



Where are the Results f 131 

the loftiest altitude of the United States ; and there are 
not a few of ns who can remember with what glowing 
words he describes the peak which still perpetuates his 
name, and with what echoes of enthusiasm, during an 
exciting political campaign, his success was heralded on 
half the platforms ft-om Maine to California. Let me 
quote his own words : '' We had accomplished," he says, 
"an object of laudable ambition, and beyond the strict 
order of our instructions. We had climbed the loftiest 
peak of the Rocky Mountain, and looked down upon the 
snow a thousand feet below ; and, standing where never 
human foot had ^tood before, felt the exultation of first 
explorers." His barometerical measurement of the peak 
gave a height of 13,570 feet above the Gulf of Mexico, a 
figure which has not been changed on our most recent 
maps. His biographer tells us that *' having planted the 
flag of the Union on jthe topmost peak of the central 
mountains, and inscribed the symbol (of the cross), dear 
to all believing hearts, upon the mighty monumental rock 
•- at their base, he had fulfilled the holiest aspirations of 
patriotism and piety, and, as the explorer of the vast 
interior of North America, had pledged and consecrated 
it to Republican Freedom and Christian Civilization." 
Early within the present decade the mountain pre-emi- 
nence was transferred from the eastern border of the great 
west upheaval to the western. A barometrical measure- 
mbnt of Mt. Shasta, by Mr. W. S. Moses, gave the height 
as 13,905 feet; Fremont had previously estimated it at 
16,000 feet, and Lieut. .Williamson, of the Pacific rail- 
road, at 18,000. In 1862, the Geological Survey of Cali- 
fornia, under Prof J. D. Whitney, made a careful series 
of observations, which determined the summit to be at an 
elevation of 14,440 feet. In December of that year. Prof. 
Whitney discussed, before* the California Academy of 
Natural Science, the question of the highest mountain of 
the United States, comparing the accurate measurement 
of Mt. Shasta, made under his directions, with the data 
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then at command respecting other peaks, and concluded 
that Shasta was ^^ almost certainly" the highest point 
within the limits of the United States. Two years later 
Mt. Shasta, which had seemed to surpass the eastern sum- 
mits, was compelled to bow its diminished he^d before a 
new aspirant for topographical pre-eminence, which was 
discovered in the south. Mr. Clarence King has the 
honor of being the discoverer, a young engineer but lately 
out of college, who haid joined the survey of California as 
a volunteer assistant, and had accompanied the party sur- 
veying the ''High Sierras." On the 6th of July, 1864,'* 
he ascended a peak which he had seen from Mt. Brewer, 
and found it over 14,000 feet. Here he saw two points 
of still greater altitude, and two of about equal altitude 
with that upon which he was standing, and to the moun- 
tain where he was he gave the name of Mt. Tyndall. 
But not yet satisfied, he made a brave effort to gain 
a still higher point. Once he was compelled to turn 
back ; and again he made the attempt, but still the obsta- 
cles were too great for him, — but he had the satisfaction 
of gaining a point higher than any one had ever gained 
before within our territory. Let Prof. Whitney tell the 
story : 

"The highest point reached by Mr. King in his efforts 
to scale the summit of Mt. Whitney was, according to 
the most reliable calculations, 14,740 feet above the sea- 
level. At the place where this observation was taken, 
he was, as near as he was able to estimate, between 300 
and 400 feet lower than the culminating point of the 
mountain, which must therefore somewhat exceed 15,000 
feet in height. So far as known, it is the highest point 
in the United States, and the elevation attained by Mr. 
King was greater than any other person has reached 
within our territories, or anywhere on the continent north 
of Popocatepetl. 

" Mount Whitney is a ridge, having somewhat the out- 
line of a helmet, the perpendicular face being turned 
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toward the east. There is snow on its summit, which 
indicates that there must be a flat surface there. The 
mountain is the culminating point of an immense pile of 
granite, which is cut almost to the centre by numerous 
steep and often almost vertical canons, ending in high 
walled amphitheaters. Southward of the main peak 
there is a range of sharp needles, four of which are over 
14,000 feet high. Tlie general aspect of the group is 
much like that of Mt. Tyndall. This mountain has been 
approached on all sides, except from the east, and found 
to be utterly inaccessible. Mr. King thinks it possible, 
however, that some route may yet be found by which 
the summit can be reached." 

After speaking of the Cordilleras, the lecturer next 
referred to Alaska, especially to the volume of the Coast 
Survey pertaining thereto, and the researches of Dall, 
Kennicott, and others. The other topics of the address 
were : (1.) The contributions which have been made to 
the historical geography of this country, with special 
reference to the work of the Maine Historical Society ; 
of the labored discussion of the same by Mr. Henry 
Stevens. (2.) Contributions to astronomy and mathe- 
matical geography, especially with reference to the new 
determinations of longitude. (3. ) The hydrographic work 
of the Coast Survey, of the North Pacific exploring expe- 
dition, of the studies of various men of science upon the 
formation of our coast. 

In conclusion, the lecturer dwelt briefly upon four 
points : (1.) The need of the National Topographical and 
Hydrographical Survey. (2.) The importance of scien- 
tific training for those who are going in any capacity to 
the new regions of the west. (3.) The legitimate work of 
'* stay-at-home geographers," mountain clubs, etc., in 
the east ; and (4) the value of the American Geographical 
Society and Journal. 
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PHYSICAL GEOGRAPHY OF THE NORTH-WESTERX 
BOUNDARY OF THE UNITED STATES. 



By Geobqe Qibbs. Read November 11, 1869. 



Physical Outlines. 

The principal divisions of Qr^on, then comprising 
also what is now Washington Territory, were character- 
ized by Mr. Dana, in his volume upon the Geology of 
the United States Exploring Expedition, chap. 17, as the 
Coast, Middle and Interior regions, separated from one 
another by the Cascade and the Blue Mountains ; and 
the first again subdivided by the Coast range. 

As this paper will be chiefly confined to that portion 
of the country lying north of the forty-sixth parallel, a 
somewhat different distribution may properly be made. 
I should distinguish the physical divisions of Washiag- 
ton Territory as the Coast region, subdivided as above ; 
the Columbia basin, including the Yakama valley and 
the Spokane plateau, or, generally, that portion of the 
interior lying south of the forty -eighth parallel and west 
of the Bitter Root range ; the region north of this last, 
which may be called that of the Upper Columbia ; and, 
finally, the basin of the Upper Flathead and Kootenay 
rivers, lying between the Bitter Root and the Rocky 
Mountains. 

Coast of the Pacific. 

The district immediately bordering the sea-shore is, in 
Oregon and Washington Territory, but a narrow strip, 
for the most part, of very broken country, resting against 
the western slope of the Coast range. It is indented by a 
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number of bays, of which the estuary of the Columbia, 
ShoaJ water bay and Gray's harbor are conspicuous. 
This border is but the remains of a district of whose 
former extent we have but little comprehension. The 
whole line of the Pacific exhibits, on a scale of unparal- 
leled grandeur, the power of the ocean in its encroach- 
ment upon the land. Everywhere, one sees projecting 
promontories and rocky islets, pinnacles and columns, at 
a distance of miles from the shore ; surviving witnesses 
of the force which for ages has thundered against its bar- 
riers, has undermined, thrown down, and finally com- 
minuted its materials, and left behind but these isolated 
memorials of its progress. 

But it is only when we contemplate the present shore, 
over an extent of many degrees of latitude, in connection 
with the evidences that geology presents of its former 
configurations, that the mind can compass the reality. 
Prom Cape Mendocino, in latitude 40° 30', to Point Con- 
ception in 34° 30' , the coa49t mountains of California pre- 
sent a succession of parallel ranges, lying, as it were, en 
echelon^ or overlapping one another, and including 
between them longitudinal valleys, such as those of the 
Kio Salinas of San Francisco Bay, Clear Lake, and of 
Russian and Eel rivers. Through this distance, the curves 
and indentations of the shore indicate encroachments to 
a great though unknown extent ; but south of Point Con- 
ception the ocean has, in d(^stro3ring the last landmarks, 
also left a determinate record of at least one step in its 
advance. Along the borders of Lower California, the 
Coast range has itself disappeared, and is now represented 
only in a group of islands, and, perhaps, one or two 
salient points of the peninsula, the rest having perished 
before the tireless assaults of the waves.* So, to the 
north of Cape Mendocino, the whole Oregon shore, as fitr 
as Cai)e Flattery, has been eroded into one concave sweep ; 

* Newberry, 9 yoI Rep. on the Colorado, p. 11. 
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and all but a single range of a once compound system 
carried away, from the forty-fourth to the forty-seventh 
parallel, or between the Umpqua and the Chihalis. 

From the Strait of Fuca, northward, still greater 
changes are visible ; though here, other forces have lent 
their aid to the modification of the shore. The line of 
the mainland is set back, as it were, to the eastward, 
more than two degrees of longitude ; its trend again 
becomes more westerly, and instead of presenting an 
almost continuous line, numberless arms or fiords cut 
deep into the land. Where its bounds should have 
been, only a £»w islands mark its erosion, its subsidence 
or unequal upheaval. 

It might have been supposed that so vast, an amount 
of detritus as must have arisen from this continued ero- 
sion would have shoaled the neighboring sea ; whereas, 
the Pacific, unlike the Atlantic ocean, deepens rapidly 
on leaving its. immediate shore. The cause, I presume, 
to be in the prevalence of sub-marine currents, which 
have carried off the wash from the land and deposited it 
at a distance. 

In conformity with this view are the statements of many 
who have navigated the North Pacific, that they have 
observed indications of soundings, at different points, 
from fifty to seventy-five miles from the shore ; and the 
actual discovery, by the United States Coast Survey, of a 
bank, having not more than forty-two fathoms, at a dis- 
tance of about forty miles off the mouth of the Umpqua. 

The prevalent winds of the coast are, during the winter 
and spring months, from the south or south-east, through 
which seasons they are almost constant. Storms are 
most violent and frequent north of Cape Mendocino, and 
generally close with a heavy but short-lived gale from 
the south-west, which drives the swell of the Pacific in 
thunder against its shores. The size and force of the 
waves may be estimated by the fact that they break in 
thirteen fathoms water.* In the summer and fall, on the 
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other hand, the winds are northerly and north-westerly, 
and, sweeping down the coast, produce an observable 
current to the southward, strengthened by the Japanese 
current, which is to the coast of America what the Gulf 
Stream is to that of Europe. The coast mountains 
throughout Oregon, and that portion of Washington 
Territory south of the Gbihalis, are of comparatively 
insignificant height, but in the peninsula lying between 
Puget's Sound, the Straits of Puca and the Pacific, they 
attain an altitude equal to that of the Cascades. This 
group, as it properly is, has received the name of the 
Olympic Mountains, from that bestowed by the voyager 
Meares upon some prominent peak, which, however, 
seems to be merely the culminating point of a mass of 
nearly equal altitude. Mr. Dana assigns to this, Mt.' 
Oljonpus, a height of 8,000 feet ; tbat of Mt Constance, 
visible from Port Townshend, was ascertained by the 
Coast Survey at 7,777 feet. Snow lies on many of the 
summits through the year, but not in a continuous cap 
or covering. They are drained by a number of rapid 
streams running in immense ravines, and bringing down 
great quantities of water during their freshets. Very 
little is known of their interior topography or geology, 
but they probably resemble the opposite Cascade range. 
The group evidently at one geological epoch, that of the 
drift, hfte formed an island ; and a subsidence which would 
cover the drift of the Puget's Sound country, say, of 800 
feet, — would restore it to that condition. 

Basins or the Willamette and Puget's Sound. 

Between the Coast range and the Cascades is a longi- 
tudinal depression, corresponding with the valleys of the 
Sacramento and San Joaquin, in California. This, in 

* There would seem to be a counter in-shore current, prevalent at least 
durinf^ the continuance of the south winds, as VancouYer mentiona his hav- 
ing been set nortli of his supposed ivwition. (Capt Patterson, U. S. Coast 
Survey.) 
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Oregon, constitutes the valley of the Willamette, and in 
Washington Territory is continued through from the 
Columbia, forming the basin of Puget Sound, and finally 
sinks beneath the sea in the Gulf of "Georgia and its 
northern prolongation. The portion of this valley lying 
upon the Columbia extends from a little above Fort Van- 
couver to the mouth of the Cowlitz ; the river, turning 
suddenly northward at the former point, and subse- 
quently resuming its westerly course. It is a strip fifty 
or sixty miles in length, and nowhere exceeding a few 
miles in width. The land lies .generally in tables, a river 
level or interval, and a higher terrace behind it. The 
former is to a great extent overflowed during the fresh- 
ets. It is of light alluvial soil, comparatively fertile and 
skirted along the banks with cottonwood. The higher 
tables are wooded with evergreens. North of the Colum- 
bia a subordinate basin is drained by the Chihalis, which 
cuts through the coast range into the Pacific. 

The country bordering on what is usually called 
Puget' s Sound, including under this appellation not 
merely the Sound proper, but Admiralty Inlet, Hood's 
Canal, and the various bays which open to the sea 
through the Straits of Puca, together with that on a 
part of the Gulf of Georgia, is a slightly rolling table 
land, presenting generally steep bluffs to the water, and 
rising in benches to the height of 200 and 300 fSet as it 
recedes from it. Excepting a few tracts of prairie, it is 
heavily timbered, the prevalent growth being of conife- 
rous trees. A thick underwood accompanies these for- 
ests, which, in size of timber and rapidity of growth, 
remind one of the tropics. The mildness of the winters 
and the amount of rain which falls during a protracted 
season, rather than any unusual fertility of soil, furnishes 
the explanation. 

A glance at the map of this region at once draws atten- 
tion to the series of inlets referred to, which are remark- 
able, not merely from their ramification, but from their 
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great depth, their bold shores, aud the steep and precipi- 
tous bluffs which almost everywhere rise from the water. 
The usual soundings may be stated at from forty to sixty 
fathoms ; the latter being frequently exceeded, and the 
former often continued to the immediate vicinity of the 
bank. In these inlets, the tides are singularly compli- 
cated, and their height varies with the locality. While, 
for instance, at Port Townshend, the mean rise and fall 
is four to six feet, at Olympia it reaches twenty-two feet. 
The rivers emptying into the sound, from the Cascade 
range, open at their mouths through narrow alluvial 
bottoms, bordered by bluffs like those lining the inlets. 
They are, as might be supposed, rapid and tortuous ; 
subject to heavy and sudden freshets, from excessive 
winter rains, and they necessarily bring down great 
quantities of earthy detritus as well as of timber. The 
accumulations of this last, form rafts at different points, 
which from time to time are swept out and lodge on the 
shoals at their mouths, or are stranded along the shores 
of the sound. Most of the rivers have small ddtas, and 
their deposits are gradually filling up or shoaling the 
bays into which they empty. Of the numerous water- 
falls, the finest is that of the Snoqualmoo, a branch of 
the Srohomish river, which, emerging from the mountains, 
makes an unbroken leap of 276 feet, the width of the 
stream being one hundred. Lakes are scattered abun- 
dantly through this country, of which D wamish lake, near 
Seattle, and Whatcom lake, having its outlet in Belling- 
ham bay, are the largest. The latter appears to occupy 
a fissure between the tertiary sandstones and the meta« 
morphic rocks. 

Casoadb Bangs. 

This chain is a continuation of the Sierra Nevada, 
though a chasm occurs at the passage of tlie Klamath ; 
but the two portions occupy the same relative positions 
to the coast, and to the valleys which intervene between 
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them and the Coast range, and evidently follow the same 
gpneral fissure. Through the length of Oregon and 
Washington Territory, the Cascade range runs north and 
south, parallel to, and at a distance of about 130 miles 
from, the shore of the Pacific. Near the forty -ninth 
parallel, it deflects north-westerly, in conformity to the 
new trend of the coast, and is called, in British Colum- 
bia, the Marine range. Its general elevation may be 
stated at from 6,000 to 6,000 feet, above which the great 
volcanic peaks tower in isolated grandeur. The chain 
obtained its name, by no means an appropriate one, from 
the fact that the cascades of the Columbia occur at the 
passage of that river through it. 

Forests. 

In a country like tiie Coast and Cascade region, the 
density of forests and undergrowth prevents an accuitite 
observation of the details of geology ; both because the 
rocks are generally hidden from view, and travel is 
impossible, except by rivers or established trails. The 
luxuriance of the forest, especially when the depth of soil, 
and the abundance of moisture are favorable to vegeta- 
tion, is but little affected by latitude to a point far north 
of the bounds of the survey. Everywhere one finds trees 
of magnificent si2^ ; alder, maple, cottonwood, thuja and 
spruce, where the ground is subject to occasional over- 
flow, and firs on the higher benches and mountain sides. 
The yellow fir, Abies Douglasii^ is the prevalent forest 
tree of the whole country from the Cascade range west- 
ward, exceeding in number all the rest combined. The 
cedar, or more properly tJivja (71 Gigantea)^ is next in 
abundance, attaining its greatest size in the bottoms and 
other damp situations. Above the zone in which these 
flourish, the silver and balsam firs replace the forest of 
the lower country, and are seen rising amidst snows 
which melt only with the last of summer. Descending 
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eastward, pines and larches siacceed, unknown to the 
Pacific declivity. 

The undergrowth is more varied than the forest ; vine 
maples and willows, the dogwood, azalea, crab, salmon- 
berry and elder fill the lower bottoms, and the gnaltheria 
or sallal, ceanothns, bear berry and wood fern, the drier 
forest country ; while on the small prairies and openings 
are spireas, roses and other shrubs ; mosses and lichens, 
as might be supposed, are abundant in this humid cli- 
mate. They form a thick carpet on the ground, cushion 
the limbs of trees, and depend iA festoons from the twigs. 
Of animal life there is but little visible in these woods, 
and their recesses are silent, except when the wind 
sweeps through them, or some old farunk falls, with the 
sound of distant thunder. Vast quantities of dead 
timber encumber the ground, either &llen by decay, 
upturned by wind, or hollowed out and undermined by 
fires. Some of them, mouldering away, add to the soil ; 
while in particular species, the wood is so indestructible 
that ui)on the yet solid trunks of fallen giants, trees of 
formidable size rear themselves, sending down on either 
side column-like roots. Vast tracts of forest land have 
been swept by fires, springing perhaps from the smoul- 
dering ashes of some Indian hunting camp, or intention- 
ally started to create a growth of berries. In the neigh- 
borhood of one of these conflagrations the dull sound of 
fidling timber echoes at night like the discharge of minute 
guns. No sight can be more desolate than the newly 
charred woods. As far as the eye can reacli successive 
ranges of hills are covered with blackened trunks, 
stripped of their foliage and branches, but still erect and 
tai)ering like a forest of needles. 

The general prevalence of coniferie, with their dark 
foliage, gives, especially at a distance, a somber monotony 
to the scenery of the north Pacific coast. This is, how- 
ever, in some measure, relieved along the banks of the 
rivers by the lighter colored masses of the cottonwood 
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and alder ; and in the narrow bottoms, by the feathery 
sprays of the vine maple and dogwood, and the broad 
flakes of the azalea. The vivid colors of Atlantic forests 
are here wanting in autumn ; still, for the artist, the 
country presents infinite attractions, not only in the 
grand features of its scenery, the snow peaks which rear 
themselves above the Cascades, and the tremendous 
defiles of the rivers, but in the study of minute details, 
the many colored stains of lichens on the rocks and 
trees, and the lights glancing through the forest upon the 
undergrowth below. 

Intebior BsaioK. 

Between the Cascade and Rocky Mountains lies the 
region drained by the Columbia and its branches, divisi- 
ble as above mentioned, so far as Washington Territory 
is concerned, into three sections, each having its own 
characteristics. From the great bend of the Columbia, iii 
latitude forty-eight degrees, southward to Lewis' fork on 
the Snake river, is a district elevated about 1,000 feet 
above the level of those streams, and known as the 
Plateau of the Spokanes and Nez-Perces — Indian tribes 
in whose country it lies. ConAected with it in geographi- 
cal position, as well as in geological structure, is that 
lying to the west between the Columbia and the Cascade 
range, and drained by the Yakama river. 

It is only in these that the term '* Basin of the Colum- 
bia" has any other than a hydrographical sense. Here 
the whole face of the country has changed. Instead of 
the forest which envelopes the coast and mountain 
regions, broad and arid plains covered with artemesias, 
or hills clothed only with bunch grass, extend in every 
direction. The surface of the country is scarred with 
canons ; the rivers are walled with basaltic cliffs, and the 
universal aspect is one of barrenness and desolation. 

Some small valleys, principally along the foot of the 
mountains, alone afford spots suitable for cultivation. Of 
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the rest, however, much is adapted to grazing, and is 
pastured by droves of cattle and Indian horses. Above 
the forty-eighth parallel, a series of ranges, having a 
general direction of north and south, extends from the 
Cascades to the Rocky Mountains, and this condition 
applies equally to the adjoining portion of British 
America. 

For reasons presently to be explained, the eastern part 
o ' this region, that lying beyond the Bitter Root Moun- 
tains and their northerly continuation, is here regarded 
as a separate district The mountains which occupy the 
section of country so restricted, are, at least in Washing- 
ton Territory, undistinguished by prominent peaks or 
striking outlines. They present a pretty uniform height 
of from 5,000 to 6,000 feet ; are timbered, and with a 
more varied forest than that of the Coast region ; the 
larch and several species of pine mingling with the firs, 
while the thuja is, for the most pait, confined to the 
gorges of small streams, and is not (conspicuous for size. 
Indeed, except the larch and red pine, pinus pondeiosa^ 
the timber is smaller than toward the sea coast. 

<!onforming to the direction of the mountain ranges, 
the livers of this district pursue, for the most part, a 
course singularly direct and parallel ; their valleys are 
little more than troughs, and the land capable of settle- 
ment is confined to small and isolated spots. A remark- 
able feature is the number and length of the fluriatile 
lakes, of which those on the Okinahane and the Colum- 
bia are striking examples. 

Glancing at the map of Washington Territory, it will 
be seen that, at the 114th parallel meridian, a little south 
of the forty-sixth parallel, the watershed of the Rockj*^ 
Mountains is suddenly shifted over two degrees of longi- 
tude to the east ; and that, while its former course is con- 
tinued in a direction nearly north-west by the Bitter 
Root range, a longitudinal basin, drained by the sources 
of Clarke' s Fork, the Kootenay and the Columbia, has 
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river, from which it takes its name, presented one sheet 
of water from mountain to mountain. Cattle, horses, 
buildings, and even men, have been swept away. Similar 
disasters have, at times, befallen the inhabitants of the 
Willamette. Even in other streams, where the descent is 
more rapid, but where the channels are narrow or 
canoned, the rise of water is extraordinary. The 
Klamath, in northern California, is said to have risen one 
hundred feet in perpendicular height, and the Willa- 
mette, at Oregon City, must have reached at least sixty 
feet. All these streams receive their water from the 
western side of the Sierra Nevada and Cascades, and 
from the Coast Mountains; the Klamath alone, even 
taking its source to the east. On the other hand, the 
floods of the great rivers Eraser's and the Columbia 
occur in the summer, and are occasioned not by rains, 
but by the melting of snows in the far distant range of 
the Rocky Mountains. 

The body of water brought down by them, during the 
three or four months which elapse between their first 
rise in May and their subsidence in the fall, is enormous. 
At Fort Vancouver, where the river is a mile in width at 
its ordinary stage, the freshet of the Columbia reaches 
nineteen or twenty feet ; overflowing the whole extent of 
flat country in addition, and the effect of the tides is lost 
in the resistless current which sweeps oceanward, so that 
the water, even on the bar of the Columbia, is drinkable, and 
vessels can fill at Astoria. Were the freshets of this 
river and the Willamette to occur together, the valley of 
the latter would be uninhabitable, for the flood of the 
Columbia, as it is, backs up the water of the Willamett^e 
so that vessels of considerable dranght pass the rapids, 
and reach the foot of the falls at Oregon City. 
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July until the end of October, it is rare. Thunder i^ 
seldom heard, and thunder-showers, such as occur on the 
Atlantic, are unknown. Thunder, in fact, when it does 
occTxr, is most common in the winter seasofi. 'The nights 
are cool throughout the entire summer. 

East of the Cascade range, the climate varies greatly 
>villi the locality. As a general thing, the summer is a 
continuous dry season, and the winters are far colder 
than in the western section ; snow taking the place of 
rain, over most of the country. Around Walla Walla, 
tlie temperature does not diflTer, materially, from that of 
tlie Willamette, but on the Spokane plain, immediately 
north of it, the cold is intense and snow lies until late in 
the spring. Here, as well as on the Yakama, the Indians 
drive their cattle and horses to some sheltered valley, to 
winter. In the mountainous country northward, as well 
as in the eastern basin, the winters are, likewise, severe, 
and the snows of considerable depth. The summers are 
warm and without rain, excepting in the district between 
the Bitter Root and Rocky Mountains, where showers 
are of more frequent occurrence and are often accom- 
panied by thunder. 

Effect of Rains on the Rivebs. 

As in intertropical climates, the seasons of this coun- 
try, more especially its coast section, are divided into wet 
and dry. The rise of the rivers, necessarily correspond- 
ing with the source from which their waters are supplied, 
those of the coast, is suddenly and violently aflTected by 
the winter rains. Where, as in the valleys of the Willa- 
mette, the Sacramento and San Joaquin, the drainage 
from the level surface of the country is inadequate to 
carry off the floods which pour down from the mountains, 
vast lakes are formed, and, in unusually wet seasons, the 
whole bottom becomes submerged. The diaaBtera whic\i 
have frequently overtaken the town of Sacramento are 
well known. During the winter of 1863, the basin of the 
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feet lo the mile, including fifty miles of sluggish water 
between the Dalles and the Cascades. The bed of the 
Tiyen, throughout, is of rock, and its course is broken by 
numerous rapids, besides two falls of some altitude. The 
fall of some of the lesser streams is much greater. That 
of the Similkameen, forlnstance, between the upper forks 
and the mouth, 121 miles, averages twenty-eight feet per 
mile; of the Nehoialpitkwu, from the crossing of the 
Schaiuks to its entrance into the Columbia, eighty-three 
miles, eighteen feet ; and of the Spokane, from the CoBur 
d'Alene lake down, ninety-five miles, fourteen feet. 

Such are the prominent physical traits of this extensive 
territory. The influence which they are destined to 
produce upon future population is one of the most interest- 
ing problems which the settlement of the west offers to us. 
They have exhibited themselves already upon a savage 
race, now rapidly vanishing, in making of one tribe fish- 
ermen, of another hunters, of a third diggers of roots and 
devourers of vermin ; in making these sedentary and 
aquatic, and those nomads. How far will they affect the 
successors of the Indian i Not only is geography the 
result of geological action, but often civilization is also. 
Certainly the habits, the resources, and much of the 
personal character of mankind are affected by the face of 
the country which they inhabit, and nowhere is this 
result more sure than among the scattered valleys of the 
Bitter Root and Rocky Mountains. 

Mountain and River Systems. 

The mountain and river systems of this region need a 
somewhat more extended development than has been 
given above, and may form properly the subject of a 
separate notice. 

From within a short distance of the Gulf of Georgia to 
the eastern base of the Rocky Mountains, on the ])arallel 
of forty-nine degrees, the whole country is mountainous. 
No plains of any extent spread out ; no broad valleys 
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feet to the mile, including fifty miles of sluggish water 
between the Dalles and the Cascades. The bed of the 
riveu^ throughout, is of rock, and its course is broken by 
numerous rapids, besides two falls of some altitude. The 
fall of some of the lesser streams is much greater. That 
of the Similkameen, for" instance, between the upper forks 
and the mouth, 121 miles, averages twenty-eight feet per 
mile ; of the Nehoialpitkwu, from the crossing of the 
Schaiuks to its entrance into the Columbia, eighty-three 
miles, eighteen feet ; and of the Spokane, from the CoBur 
d' Alene lake down, ninety -five miles, fourteen feet. 

Such are the prominent physical traits of this extensive 
territory. The influence which they are destined to 
produce upon future population is one of the most interest- 
ing problems which the settlement of the west oflfers to us. 
They have exhibited themselves already upon a savage 
race, now rapidly vanishing, in making of one tribe fish- 
ermen, of another hunters, of a third diggers of roots and 
devourers of vermin ; in making these sedentary and 
aquatic, and those nomads. How far will they aflfect the 
successors of the Indian ? Not only is geography the 
result of geological action, but often civilization is also. 
Certainly the habits, the resources, and much of the 
personal character of mankind are aflfected by the face of 
the country which they inhabit, and nowhere is this 
result more sure than among the scattered valleys of the 
Bitter Root and Rocky Mountains. 

Mountain and River Systems. 

The mountain and river systems of this region need a 
somewhat more extended development than has been 
given above, and may form properly the subject of a 
separate notice. 

From within a short distance of the Gulf of Georgia to 
the eastern base of the Rocky Mountains, on the parallel 
of forty-nine degrees, the whole country is mountainous. 
No plains of any extent spread out ; no broad valleys 
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adopted as ultimate. Still I am not withqut confidenoe 
that the general results deduced are correct 

RlVSBS. 

The head waters of the Columbia^ the Kootenay and 
the Flathead, or north' branch of Clarke' s fork, rise in 
the eastern Bocky Mountain ranges, overlapping one 
another, and the Columbia pursuing a directly opposite 
course to the others, its source being in Otter liake, in 
latitude 50° 15', whence it runs north-west to about 62® 5', 
while the others run south-east and south. 

At the junction of its most northerly branch, Canoe 
river, which rises in about 52'' 40' and interlocks with 
the head waters of Fraser river, the Columbia bends 
south, preserving this course with but inconsiderable 
deviations to the entrance of the Spokane in latitude 48°. 
It there turns west along the northern border of the Cen- 
tral Plateau to the mouth of the Okinakane, about a 
degree and a half of longitude, and again south, though 
less directly, till it reaches the forty-sixth degree of lati- 
tude, where it resumes a westerly direction to the mouth 
of the WUlamette, breaking meanwhile through the Cas- 
cade range. On reaching, at this point, the depression 
which lies between the Cascade and Coast Mountains, it 
is deflected northward for nearly half a degree, and 
finally turns once more westward to the sea. 

The Kootenay and Clarke's Fork, after escaping from 
the troughs of the eastern Rocky Mountain ranges, each 
apparently follow a general nortli-west course to their 
entrance into the Columbia, but really with considerable 
and very angular deflections, westward or northward, as 
they either successively break through ranges or run in 
their troughs (as wiU be seen in chapter VI). The val- 
leys running north and south connect them even at these 
points. The Bitter Root or south branch of Clarke's 
Fork, heading a little below the forty-sixth parallel, runt4 
due north to the entrance of the united Blackfoot and 
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been gained to the Pacific slope by the division. The 
geological character and many topographical features of 
this last district are widely different from that adjoining 
it on the west, and indicate that the Bitter Root Moun- 
tains are the true axis of the system* 

Like the other, this section is generally wooded, but its 
valleys are wider ; it contains some prairies, and, at least 
in the southern part, it presents, notwithstanding its ele- 
vation, far greater attractions for settlement. 

Climate. 

As might be supi)Osed, in this great region, traversed 
by mountain chains of such extent and elevation, the 
varieties of climate are extreme. The vapors of the 
Pacific, arrested first by the Coast range, descend in light 
but frequent rains upon- the strip which borders the 
ocean, and the quantity of water that falls during the 
year reaches sixty inches. Snow is rarely seen, and 
remains but a day or two at farthest. The prevalent 
winds of winter, as before stated, are from the south, 
and, sweeping over so great an expanse of water, come 
laden with moisture, but of mild and equable tempera- 
ture. The same fact exists, to a somewhat less extent, in 
the basins of the Willamette and Pnget sound. The 
southerly winds draw through the river valleys, from 
November till late in the spring, and moderate the tem- 
perature, which the vicinity of so high a mountain range 
would otherwise render severe. It is rarely that snow 
falls more than once in a winter, or remains longer than 
ten days or a fortnight. The duration of cold is gene- 
rally about the same, and is produced by winds from the 
north. The ground is never sufficiently frozen to injure 
grain. The Columbia river is occasionally closed by ice 
for a few days, between the Cascades and the Willa- 
mette, but this originates, in the first place, in drift-ice from 
above, which becomes compacted and frozen together. Dur- 
ing the spring months, rain continues to fall, but, from 
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July until the end of October, it is rare. Thunder is^ 
seldom heard, and thunder-showers, such as occur on the 
Atlantic, are unknown. Thunder, in fact, when it does 
occur, is most common in the winter seasoh. 'The nights 
are cool throughout the entire summer. 

East of the Cascade range, the climate varies greatly 
with the locality. As a general thing, the summer is a 
continuous dry season, and the winters are far colder 
than in the western se^^tion ; snow taking the place of 
rain, over most of the country. Around Walla Walla, 
the temperature does not diflfer, materially, from that of 
the Willamette, but on the Spokane plain, immediately 
north of it, the cold is intense and snow lies until late in 
the spring. Here, as well as on the Yakama, the Indians 
drive their cattle and horses to some sheltered valley, to 
winter. In the mountainous country northward, as well 
as in the eastern basin, the winters are, likewise, severe, 
and the snows of considerable depth. The summers are 
warm and without rain, excepting in the district between 
the Bitter Root and Rocky Mountains, where showers 
are of more frequent occurrence and are often accom- 
panied by thunder. 

Effect of Rains on the Rivers. 

As in intertropical climates, the seasons of this coun- 
try, more especially its coast section, are divided into wet 
and dry. The rise of the rivers, necessarily correspond- 
ing with the source from which their waters are supplied, 
those of the coast, is suddenly and violently affected by 
the winter rains. Where, as in the valleys of the Willa- 
mette, the Sacramento and San Joaquin, the drainage 
from the level surface of the country is inadequate to 
carry off the floods which pour down from the mountains, 
vast lakes are formed, and, in unusually wet seasons, the 
whole bottom becomes submerged. The disasters which 
have frequently overtaken the town of Sacramento are 
well known. During the winter of 1862, the basin of the 
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river, from which it takes its name, presented one sheet 
of water from mountain to mountain. Cattle, horses, 
buildings, and even men, have been swept away. Similar 
disasters have, at times, befallen the inhabitants of the 
Willamette. Even in other streams, where the descent is 
more rapid, but where the channels are narrow or 
canoned, the rise of water is extraordinary. The 
Klamath, in northern California, is said to have risen one 
hundred feet in perpendicular height, and the Willa- 
mette, at Oregon City, must have reached at least sixty 
feet. All these streams receive their water from the 
western side of the Sierra Nevada and Cascades, and 
from the Coast Mountains; the Klamath alone, even 
taking its source to the east. On the other hand, the 
floods of the great rivers Eraser's and the Columbia 
occur in the summer, and are occasioned not by rains, 
but by the melting of snows in the far distant range of 
the Rocky Mountains. 

The body of water brought down by them, during the 
three or four months which elapse between their first 
rise in May and their subsidence in the fall, is enormous. 
At Fort Vancouver, where the river is a mile in width at 
its ordinary stage, the freshet of the Columbia reaches 
nineteen or twenty feet ; overflowing the whole extent of 
flat country in addition, and the effect of the tides is lost 
in the resistless current which sweeps oceanward, so that 
the water, even on the bar of the Columbia, is drinkable, and 
vessels can fill at Astoria. Were the freshets of this 
river and the Willamette to occur together, the valley of 
the latter would be uninhabitable, for the flood of the 
Columbia, as it is, backs up the water of the Willamett/e 
so that vessels of considerable dranght pass the rapids, 
and reach the foot of the falls at Oregon City. 



Fall of the Rivers. 147 

FALL OF THE RrVEHS. 

A sufficient number of observations have not been 
made to determine v^ith nicety the fall of these ri^rs in 
different parts of their course. The height of Kootenay 
above the sea, where the 49th parallel first crosses it, is 
approximately 2,250 feet, and at the second or westerly 
crossing, 1,850 feet, being a descent of 400 feet in 126 
miles, or an average of three feet two inches per mile. 
Of this distance the first thirty miles is over a gravelly 
bottom, with frequent ripples, and the last twenty-five 
or thirty miles, between Chelemta and the parallel, is 
deep and sluggish, with a bed of silt. The intermediate 
portion is rocky. The elevation of the river at the mouth 
was not ascertained, but that of the Columbia on the 
parallel, about twenty-five miles below, is 1,290 feet ; the 
total distance being 120 miles, giving a fall of 580 feet, or 
four feet six inches to the mile. Of this last distance, 
however, about twenty miles is sluggish water, and thirty 
miles is occupied by the Flatbow Lake, the greater part 
of the fall being within a distance of forty-six miles 
between the lake and the entrance of the river into the 
Columbia. The height of the Flathead or Okinesahtl 
at the parallel is 3,700 feet ; at the Sinyakwateen cross- 
ing, 300 miles below, it is 2,140 feet, giving an average 
descent of five feet to the mile, including the Flathead 
Lake, twenty -four miles in length, and a like distance 
between the eastern end of the Kalispelm Lake and the 
crossing. Thence to the Columbia at the parallel, about 
100 miles, the fall is 840 feet, or eight feet four inches to 
the mile. The greater part of this last is over a rocky 
bed. 

The elevation of the Columbia at Fort Colville is 1,179 
feet, and the difference between that point and the par- 
allel, thirty-three miles, is 111 feet, giving about three 
feet three inches to the mile. From Colville to the foot of 
the Cascades, at which latter point the influence of the tides 
is felt, is about 600 miles, giving a descent of nearly two 
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feet to the mile, including fifty miles of sluggish water 
between the Dalles and the Cascades. The bed of the 
rivei^ throughout, is of rock, and its course is broken by 
numerous rapids, besides two falls of some altitude. The 
fall of some of the lesser streams is much greater. That 
of the Similkameen, for*^ instance, between the upper forks 
and the mouth, 121 miles, averages twenty-eight feet per 
mile; of the Nehoialpitkwu, from the crossing of the 
Schaiuks to its entrance into the Columbia, eighty-three 
miles, eighteen feet ; and of the Spokane, from the Coeur 
d' Alene lake down, ninety -five miles, fourteen feet. 

Such are the prominent physical traits of this extensive 
territory. The influence which they are destined to 
produce upon future population is one of the most interest- 
ing problems which the settlement of the west oflfers to us. 
They have exhibited themselves already upon a savage 
race, now rapidly vanishing, in making of one tribe fish- 
ermen, of another hunters, of a third diggers of roots and 
devourers of vermin ; in making these sedentary and 
aquatic, and those nomads. How far will they affect the 
successors of the Indian ? Not only is geography the 
result of geological action, but often civilization is also. 
Certainly the habits, the resources, and much of the 
personal character of mankind are affected by the face of 
the country which they inhabit, and nowhere is this 
result more sure than among the scattered valleys of the 
Bitter Root and Rocky Mountains. 

Mountain and Rivee Systems. 

The mountain and river systems of this region need a 
somewhat more extended development than has been 
given above, and may form properly the subject of a 
separate notice. 

Prom within a short distance of the Gulf of Oeorgia to 
the eastern base of the Rocky Mountains, on the parallel 
of forty -nine degrees, the whole country is mountainous. 
No plains of any extent spread out ; no broad valleys 
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intervene to J^reak the seemingly endless succession of 
chains, of ranges and of peaks. It may well be supposed, 
therefore, that where nature has worked on so colossal a 
scale, inferior parts of this grand whole are in themselves 
too vast for us to appreciate their comparative insignifi- 
cance. While a great mountain range may have taken, 
as a whole, a distinct and well defined course, or while a 
system of ranges may possess certain absolute relations, 
such as that of pamllelism, it may well be, as it here is, 
that extensive ridges and secondary divides run in almost 
every conceivable direction, perhaps radiating from some 
nucleus, forming groups around a center of upheaval, or 
starting as spurs from other ranges, and then again being 
broken and cut up in various directions by the irregulari- 
ties of the original upheaving force, different resistance, 
or subsequently by the action of the elements, and thus 
all apparent order is lost. So, too, main ranges shift from 
one line to another, the fissure upon which they run 
being interrupted ; and again different ranges coalesce 
and become single or anastomose, in such manner that 
the general direction is hardly traceable. Here and there 
landmarks present themselves either in a row of peaks, 
rising on uniform lines, or a succession of passes indi- 
cating the position of a water- shed ; but this is far from 
being a common occurrence, and the attempt to follow 
any particular one, in a number of ranges, must often bo 
based in part upon conjecture. It is to the hydrography 
of this country that wemust look for the key to its moun- 
tains. ^ 

The number and size of the rivers and their remarkably 
similar character and direction, indicating the operation 
of uniform laws, at once attracts attention upon the map 
of North-western America. 

In giving my own views of the systems which intervene 
between the cbast and the Rocky Mountains, it is proper 
to state that it is only approximate, and that a far greater 
accumulation of facts is requisite before they can be 
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adopted as ultimate. Still I am not withqut oonfidenoe 
that the general results deduced are correct. 

RlVEBS. 

The head waters of the Columbia, the Kootenay and 
the Flathead, or north* branch of Clarke's fork, rise in 
the eastern Rocky Mountain ranges, overlapping one 
another, and the Columbia pursuing a directly opposite 
course to the others, its source being in Otter Iiake, in 
latitude 50° 15', whence it runs north-west to about 62° 5', 
while the others run south-east and south. 

At the junction of its most northerly branch. Canoe 
river, which rises in about 62° 40' and interlocks with 
the head waters of Eraser river, the Columbia bends 
south, preserving this course with but inconsiderable 
deviations to the entrance of the Spokane in latitude 48°. 
It there turns west along the northern border of the Cen- 
tral Plateau to the mouth of the Okinakane, about a 
degree and a half of longitude, and again south, though 
less directly, till it reaches the forty- sixth degree of lati- 
tude, where it resumes a westerly direction to the mouth 
of the Willamette, breaking meanwhile through the Cas- 
cade range. On reaching, at this point, the depression 
which lies between the Cascade and Coast Mountains, it 
is deflected northward for nearly half a degree, and 
finally turns once more westward to the sea. 

The Kootenay and Clarke' s Fork, after escaping from 
the troughs of the eastern Rocky Mountain ranges, each 
apparently follow a general north-west course to their 
entrance into the Columbia, but really with considerable 
and very angular deflections, westward or northward, as 
they either successively break through ranges or run in 
their troughs (as will be seen in cliapter VI). The val- 
leys running north and south connect them even at these 
points. The Bitter Root or south branch of Clarke's 
Fork, heading a little below the forty-sixth parallel, runs 
due north to the entrance of the united Blackfoot and 
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Hellgate riyers, where it makes a deep westerly bend 
before joining with the Flathead. The course of the 
Okinakane is entirely parallel with that of the Columbia 
between the same latitudes, or nearly due south. 

As regards the Snake river, though it partially agrees 
with the others, the geological and topographical features 
of the country through which it runs during a great part 
of its course, are entirely diflTerent, and a strict concord- 
ance could not be looked for. Thus from Fort Hall to 
where it strikes the foot of the Blue Mountains, near Fort 
Boise^, it sweeps westward in a curve, through the great 
volcanic desert, a distance of four degrees of longitude ; 
but on meeting with that range it turns north, and in 
conformity with it, finally breaking through westerly to 
join the Columbia. The Salmon river, its principal fork, 
also runs westerly for some four degrees, but most of its 
branches appear to run from south to north. The Des 
Chutes, which drains the eastern base of the Cascades, 
south of the Columbia, likewise follows that direction. 

Even of the affluents of these various rivers, the greater 
part of those which have been accurately surveyed 
exhibit a north or south course, varied by sudden and 
shorter westerly or easterly deviations. 

Fraser river presents these features even more distinctly. 
Heading in the Rocky Mountains in latitude 62° 40', 
it runs north-west, conformably with the chain, to about 
63° 36 ', when it turns and runs south to Fort Hope, in 
latitude 49° 20', and then west to the Gulf of Georgia. 
Its north fork, Stufirt river, rises in latitude fifty -six, and 
trends a little east of south to the fifty-fourth parallel, 
when it turns east to its entrance into the main stream. 
Thompson river, the main branch of Fraser, taking its 
course near the fifty-third degree, is at first deflected to 
the south-east, then runs south to Fort Kamloops in 61° 
40', and thence west, and again southerly to its junction 

It thus appears that, excepting Salmon river, the Snake, 
and some others of the volcanic plateau, all the large 
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streams of both the Columbia and Fraser rivers basins, and 
many even of the secondary ones, run in troughs between 
parallel ranges of mountains, those of the Rocky Moun- 
tain system having a conformable course, north-west or 
south-east ; and those intermediate between that and the 
Cascades, north or south ; and that, in seeking an outlet 
to the ocean, they transfer themselves westward, from one 
trough to another, by cutting through these ranges nearly 
at right angles. The only exceptions to this, I believe, 
occur where the ranges deviate to the westward, in which 
case the rivers generally cut through them diagonally. 

Fraser river and the Columbia, both heading in the 
Rocky Mountains, in this manner cut, one after another, 
every range between them and the Pacific. Thompson 
river, in the same way divides the mountains from the 
western Columbia ^ange to Fraser river ; and their vari- 
ous branches ^ shift from one trough to another before 
reaching an outlet. 

The Skagit river alone cuts the main chain of the Cas- 
cades as the Klamath and Sacramento do the Sierra 
Nevada. 

The Columbia, in its bend between the Spokane and 
the Oidnakane, does not, it may be observed, cut through 
a range, but follows the line separating the volcanic rocks 
of the plateau from the granitic and metamorphic forma- 
tion of the central range of the Cascades. The same is 
the fact with the Spokane river, which runs westward 
from the CcBur d'Alfene lake into it. The observation, 
sometimes regarded as of universal application, that 
great deflections in the course of rivers indicate a change 
in the geology of the country, though true in this 
instance, cannot be regarded as of even ordinary appli- 
cation in respect to this system of waters. 

A noticeable peculiarity in the hydrography of this 
region is, that the divide at the sources of many of the 
streams which head with one another, and run in opjK)- 
site directions, is so low that a trifling erosion would con- 
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nect them, and that numerous valleys, filled only with 
drift, modified, such as those between the Kootenay and 
Clarke' s Fork, and between the latter and the Spokane, 
indicate that, at a former period, communications in con- 
tinuance of their north and south courses, existed between 
rivers now diverted in other directions. It is to the pecu- 
liar direction of the mountain chains, as Mr. Dana has 
justly noticed, that these rivers owe their length and 
magnificent size. Thus the Columbia, including the 
Snake, drains a region extending from the forty-second 
to the fifty-second parallel of latitude, and Fraser river, 
from the forty-ninth to the fifty-sixth, the former having 
a length, exclusive of its branches or minor wanderings, 
of over twelve hundred English miles, and the latter of 
over seven hundred. 

Of the principal branches of the Columbia, the Koote- 
nay is bver 400 miles long, the Flathead, taking the north 
fork, 450, and the Snake, 700 miles. 

Mountain Chains. 

As to the Coast range, it is unnecessary to add to 

what has been already observed. The western or true 
Cascades are in themselves so far a coast range that 
they follow its general trend, however distant it may 
now be. 

Where tha shore of the Pacific, from Cape Mendocino 
to the Straits of Fuca, follows generally the meridian, the 
Cascade Mountains conform to it, and where, in the lati- 
tude of the Straits (48° 30'), or, more correctly, at the 
southern end of the Gulf of Georgia, about latitude 49°, 
the coast takes up its north-westerly direction, a similar 
bend occurs in the Cascade chain. Thus, instead of ulti- 
mately coalescing with the Rocky Mountains, as other- 
wise they would have done, the Cascades, north of that 
point, run nearly parallel with them. There is, however, 
a broad mountain range, apparently belonging to the 
same system, which follows a diflferent course. 

20 
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I have taken the Okinikane riyer and lakes as the 
eastern limits of the Cascade Mountains, not only because 
they present the most direct prolongation of the lower 
Columbia, but because their valley is the lowest drain of 
all the streams between the Cascade and Rocky Moun- 
tains. 

Starting with this assumption, it would seem that the 
Cascades, which to the southward are a single range, 
separate about the latitude of the Winatsha ; and that, 
while the western or main branch continues on northward, 
crossing the Skagit, the other runs to the east of it, 
forming the divide between that river, on the one hand, 
and the Columbia and the Okinikane on the other. 

Some question has been raised as to which of the ranges 
north of Fraser river constitutes the true continuation of 
the Cascades. Opposite to Port Langley, one of them 
terminates in a bold butte, between the peaks of which 
lies a small glacier, and this appears upon the English 
maps as the main marine chain, Mt. Baker being deline- 
ated as in the same range to the south of the river. It 
will, however, elsewhere be seen that Mt. Baker is situ- 
ated upon a spur, far to the west of the watershed ; and 
it appears to me that the ranges west of Harrison lake, 
of which there seem to be three, are flanking ranges, 
which start from the river, and are not represented south 
of it, but that the one which divides Harrison lake from 
the upper Fraser, and is cut through by the river at Fort 
Yale, is the proper continuation of the Cascade chain. 
These flanking ranges, however, seem to equal the others 
in height, the peaks of all of them rising into the region 
of perpetual snow. 

To return to the other branch of the Cascade range — 
that east of the Skagit. The watershed, though very 
irregular, lies much nearer to that river than to the 
Okinakane. In fact, the main Similkameen river and the 
west branch of the Pasayten, its principal fork, both 
head close to the Skagit itself. South of the forty-ninth 
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parallel, this range is elevated and broken, having many 
peaks as high as the western Cascades ; while north of 
it the ridges present a more uniform height. It has here 
much less the character of a range than that to the west, 
but is rather an assemblage of ridges extending over a 
degree and a half of longitude without traceable paral- 
lelism. Near the forty-ninth degree, these mountains 
again split into two by the valley of the Similkameen, and 
I have accordingly distinguished them on the profile as 
the Skagit of Similkameen ranp^es. Between Fraser and 
Thompson rivers, they are said to subside into a very 
elevated table-land. 

East of the Okinakane is another range of mountains, 
which, though differing greatly from them in form and 
geological structure, rise to an equal average height with 
the Cascades, but which appear not to belong either to 
those on the Rocky Mountains. They line the Columbia 
river on the west, having a general north and south course 
to about the fifty-first parallel, where they also turn to 
west of north, forming the divide between the waters of 
the Columbia and those of Thompson river. This range 
was conjectured by Mr. Dana, and on apparently just 
grounds, to be the equivalent of the Blue Mountains of 
Oregon, and to bear the same relation to the Columbia 
that those do to the Snake river. 

It is this one which I have denominated the Central 
range. 

The direction of the ranges, between the Columbia 
river and the Rocky Mountains, is somewhat more 
obscure, owing, in part, to the deficiency hitherto of 
accurate topography. The explorations of the Commis- 
sion wiU, however, elucidate that in the immediate neigh- 
borhood of the parallel. 

The range generally represented as continuously bound- 
ing Clarke's Fork on the south-east, from the Columbia 
river to above Kalespelm lake, has no existence as such. 
On the contrary, the trend of the mountains appears to 
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be here still north and south. The first range, I believe, 
which, as low down as the forty-ninth parallel, deviates 
from that direction, is that which lies in the great bend 
of the Kootenay. I have taken this to be a prolongation 
of the Bitter Root range, and, therefore, a part of the 
Rocky Mountain system. The eastern Rocky Mountains 
are, in this neighborhood, a series of parallel ridges, 
having a general north-westerly trend. Viewing the 
entire length of the chain, its watershed is remarkable 
for its sudden transfers from one line to another. The 
deviations which occur at the " parks" are well known ; 
the north and south parks draining into the Mississippi, 
and the middle one into the Colorado. The basin drained 
by the upper waters of Clarke's Fork and the K^ootenay 
has been already mentioned. Still more remarkable are 
those in British America, where the waters of the 
Unjigah or Peace river, and the Liard, both emptying 
through Mcakenzie river into the Arctic ocean, take their 
rise in the Peak Mountains, a range in some respects 
corresponding to the Wind River and Bitter Root Moun- 
tains, breaking through the eastern chain of the Rocky 
Mountains in their course. 

I have been thus particular in attempting to follow 
these ranges, in order to illustrate what, from the best 
sources of information now existing, appears to be a 
general law ; that all of them, from the coast to the 
western base of the Rocky Mountains, after pursuing, 
for a time, a general course from north to south, deflect 
to the west of north, and do not fall into or merge with 
the true Rocky Mountain system. The inference is, that 
the original skeleton of the continent was like its present 
form, fan-shaped. 

CouNTBT Traversed by the Survey. 

During the detention of the Commission at Camp 
Simiahmoo, reconnoissances were made of the country 
bordering upon the Sound, through the islands of the 
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Gulf of Georgia, as far as Nanaimo ; as also of the 
Skagit river to its canon ; of the Nooksahk, and of 
Fraser river to Port Yale. The route of the Survey east; 
ward was by the Chiloweyuek, an affluent of Fraser 
river, over the Chuchchehum pass of the Cascade range 
to the upper waters of the Skagit ; thence, crossing the 
divide between the waters of Fuget Sound and those of 
the Columbia, along the southern branches of the Simil- 
kamen, to the junction of that river and the Okinikane, 
and by way of the Nehoialpitkwu to the Coliynbia. 

From Fort Colville, a detour was made south to the 
Spokane, in order to avoid the mountains intervening 
between the Columbia and Clarke's Fork, and thence 
north, crossing the latter below the Kalispelm lake, and 
striking the Kootenay at Chelemta. 

Following the right bank of the Kootenay down to 
the neighborhood of the parallel, the route next struck 
eastward to the Mooiye, one of its tributaries, which was 
pursued to its source in about latitude 49® 30', and thence 
again to the Kootenay, following it down to the second 
crossing of the pai-allel. Thence the pass of the 
Akonoho, or Tobacco river, was taken over the range 
between the Kootenay and Akinesahtl, or Flathead, to 
the latter stream, and the Kishenehn pass across the 
divide of the Rocky Mountains to the waters of the 
Saskatchewan. Returning, the Kootenay was followed 
down to the Chelemta, crossing and recrossiiig, and tlie 
former route retraced to the Spokane ferry. Finally the 
Spokane plateau was traversed to Walla Walla, and the 
Columbia river descended to its mouth. Various side 
expeditions and reconnoissances were made from time to 
time by different members of the party, in addition. 
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III. 
THE YUKON RIVER REGION, ALASKA. 



By Capt. Cha.8. W. Raymond, 

United States Corps of Topographical Bngineen 
Read 12th of April, 1870. 



Mr. President, Ladies and Gentlemen : I propose 
to give, in the present paper, a brief account of a journey 
which it was my fortune to make, in the year 1869, 
through a portion of the territory of Alaska. It was 
undertaken under the orders of the Commanding General 
of the Military Division of the Pacific. That oflBcer had 
been informed that early in the season a sailing vessel 
would be dispatched from San Francisco for St. Michael' s 
Island, in Norton's Sound, carrying upon its deck a small 
steamer, which was to try its fortunes upon the waters of 
the great Kvichpak or Yukon river. This steamer was 
to collect on its way the furs of the adjacent country, and 
attempt to reach the mouth of the Porcupine or Rat river, 
near which the Hudson Bay Company had established its 
most western trading station, Port Yukon. 

The object of my expedition was, primarily, to ascer- 
tain by astronomical observation whether Port Yukon is 
within the territory of the United States, and, secondly, 
to collect as much information as practicable concerning 
the country, its resources, trade and inhabitants. 

Having made such hasty preparations as were prac- 
ticable, before the departure of the vessel, I sailed on the 
brig Commodore, from the harbor of San Prancisco, 
accompanied by my assistant, Mr. John J. Major, on the 
6th day of April, 1869. 

Traveling by way of Sitka and Ounalaska, at each of 
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which places we stopped several weeks, we finally 
anchored, on the 29th day of June, off the '' Redoubt," 
on St. Michael's Island. 

I shall confine myself, in this paper, principally to an 
account of our expedition from this point to Fort Yukon. 
It is true that I pass over some of the most interesting 
points which we visited in Alaska, but my opportunities 
for observation, at these places, were so limited in com- 
parison with those of many other observers (the opinions' 
of some of whom are entitled to the greatest respect), 
that I feel certain that I could make no addition to your 
knowledge, either by an account of what I saw, or by the 
opinions which I formed. The southern portions of 
Alaska have been comparatively well examined, while 
there have been very few explorers in the northern parts. 
I shall, however, before concluding, indulge myself in a 
feW remarks concerning the territory generally. 

Before entering upon an account of my own experi- 
ences, it will be well to mention, briefly, the sources of 
information which we have heretofore possessed, concern- 
ing this portion of the country. 

The coast of Russian America, and the islands of the 
Atlantic Archipelago, have been well examined by both 
Russian and English navigators. The interior of the 
country is, however, comparatively unknown. In the 
year 1842, Lieut. Zagoskin, of the Russian navy, visited 
the region of the Kvichpak river, and, under the direction 
of the Russian government, made extensive explorations, 
remaining in the country about two years. He afterwards 
published a book, which I believe has been translated 
into German, giving the results of his observations. This 
book I have not been able to obtain, and consequently 
the little I have gathered concerning his explorations has 
been derived entirely from secondary sources. He trav- 
eled from the mouth of the Kvichpak river to a point 
a little above Nulabo, the most eastern post of the Rus< 
sian Company, a distance from the sea of about six hun- 
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dred miles. His book was almost the only authority 
concerning the Kvichpak river until, in the year 1865, 
the Western Union Telegraph Company commenced its 
explorations for an overland telegraph route, which by a 
cable crossing Behring Straits was to connect the eastern 
and western hemisphere. 

This enterprising company employed several hundred 
explorers on both sides of the Pacific ; and their explo- 
rations in the northern part of Russian America have 
added greatly to our knowledge of this part of the conti- 
nent. 

To Messrs. Ketchum and Labarge, employes of this 
company, belongs the honor of having made, in the 
jsuuimer of the year 1866, the first trip by way of the 
Kvichpak from the coast to Fort Yukon.* Up to this 
time, the Yukon river of the English and the Kvichpak 
river of the Russians had been supposed to be distinct 
streams ; and they are represented on quite recent maps, 
the one emptying into the Arctic Ocean and the other 
into Norton's Sound. The exploration of Ketchum and 
Labarge first proved them to be one and the same stream. 

In the winter of 1866-7, these adventurous travelers 
again made their way on the ice to Fort Yukon, and 
in the following summer pushed on to Fort Selkirk, a 
point more than six hundred miles farther np the river, 
and I believe the point nearest the head-waters which 
has yet been reached. 

These gentlemen have published no account of their 
adventures. I have, however, had the pleasure of 
traveling a considerable distance on the Yukon river with 
Mr. Michael Labarge. Since the year 1866, he has been 
traveling constantly upon the river, and is probably more 

* I learn from Mr. Dall's admirable work on Alaska, published since the 
reading of this paper, that this honor belongs to Ivan Simonson Lukeen, 
an employe of the Russian Company at St. Michacrs, who succeeded in 
reaching Fort Yukon in the summer of 1863. Mr. Dall says that " the* infor- 
mation thus obtained was not made public.** 
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conversant with ite topography, and with the manners 
and customs of the native tribes which inhabit its banks, 
than any other living white man. I am indebted to Mr. 
Labarge for a large amount of valuable information which 
I could not otherwise have obtained. 
' The next expedition up the river to Fort Yukon was 
made by two officers of the Western Union Telegraph 
Company — Messrs. Frederick Whymper and WiQiam 
H. Dall — the former an artist who had had considerable 
experience in traveling in British Columbia ; the latter a 
collector for the Smithsonian Institution. In the fall of 
1866, these gentlemen crossed the portage from Unalachlut 
to Nulato, where they spent the winter, and started early 
in the spring of 1867 for Fort Yukon. Making their way 
with considerable difficulty in ' ' baidarras ' ' or skin boats, 
they finally reached their destination in the latter part 
of June, after traveling almost constantly, day and night, 
for twenty-nine days. They remained at Fort Yukon for 
about two weeks, and then, re-embarking in their light 
boats, they started do>yn the river. Traveling night and 
day, and aided by the rapid current, they arrived at St. 
Michael's Island after a journey gf fifteen days and a 
half, which Mr. Whymper terms a mere holiday excur- 
sion. 

To this expedition we are indebted for a large amount 
of reliable information concerning the Yukon. In 1869, 
Mr. Whymper published his *' Travels in Alaska and on 
the Yukon ;" a book which adds to the charms of a 
pleasing' style and excellent illustrations, from the hands 
of its author, the more solid advantage of perfect truth- 
fulness. 

In January, 1868, Mr. Dall published, in Silliman's 
Journal, some notes on the geology of the Yukon 
river region, which are extremely interesting and valua- 
ble, and I believe he is about to publish a book on 
Alaska, which will undoubtedly add still more to our 
knowledge of this region. 

21 
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The island of St. Michael's is situated, according to 
Lieut. Zagoskin, in north latitude 63"^ 28', and longitude 
161° 44' west from Greenwich. It is about fifteen miles 
long and eight miles wide, and is separated by a narrow 
and shallow channel from the main land.. While the 
Russian American Company occupied the country it was 
always a station of importance, being the princip^^l post 
in Northern Alaska, and the depot of supplies for the 
stations on the Kvichpak river. * There is no harbor at 
St. Michael's, but the island covers the anchorage from 
most of the prevailing winds. In order to reach from this 
"point the most northern entrance to the Kvichpak river, 
a journey of about eighty miles must be made along the 
coast of Norton's Sound. But St. Michael's is the nearest 
anchorage to the river, the mouths of which, as far as 
explored, have been found too shallow even for the 
accommodation of vessels of small draft. 

like the coast hills, the island is principally composed 
of a porous volcanic rock. It has a rolling surface, cov- 
ered with deep, coarse moss, and is destitute of trees or 
any other useful vegetation. All the wood used for fuel 
has to be brought from the mouths of the Kvichpak, 
whither it drifts from the interior. 

The "Redoubt" is simply a collection of rough log 
buildings formed into a hollow square. It is flanked at 
two of its diagonally opposite comers by small towers. 
Outside the inclosure are two or three rough houses, put 
up by American traders since the transfer of the country 
to the United States, and a smaU, rude chapel belonging 
to the Greek church. 

Our vessel lay about half a mile off the island, and 
scarcely had our anchor touched the bottom before we 
saw several boats approaching from the shore. They 
were the long, light "baidarras," or skin-boats,, of the 
country, and were crowded with natives — men, women, 
children and dogs. The sight of a ship is not an unusual 
thing to the natives who frequent St. Michael's ; but they 
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are as fond of novelty as children^ and are still possessed 
of great curiosity regarding the mamiers and customs of 
the " Americanski." They scrambled upon our decks as 
if attempting to carry the vessel by storm. They seemed 
delighted to see us, and laughed and chatted gaUy with 
several gentlemen who understood a little of their dialect. 
Many of them hung around the cabin begging for food, 
and they were delighted when supplied with a little salt 
meat and ship biscuit. Their proximity was, however, 
for various reasons, not pleasing to any of the senses ; 
but they took our impoliteness in very good part when 
we made them leave the cabin. 

By much feeding and a few little presents, we per- 
suaded them to favor us with one of their dances. After 
a display of considerable bashfulness, they struck up a 
monotonous chant, accompanying themselves by beating, 
upon pans, boards and any other suitable articles on 
which they could lay hands. A boy and two girls then 
took the floor and began to dance with a shuffling step, 
not very intricatie in character, but, nevertheless, hard to 
describe. This performance was accompanied by a 
vigorous pantomime, illustrative of the various feelings 
which may animate the human breast. Now they would 
approach each other with wild gesticulations, as if 
inspired with the most frantic rage, and again they would 
seemingly endeavor to exhibit to their sympathizing 
audience the effects of an ardent but unfortunate attach- 
ment, giving vent to most doleful lamentations, and 
assuming an expression of heart-broken woe, touching 
in the extreme. When fatigue compelled the dancers to 
leave the floor, they were succeeded by others, who went 
through nearly the same performance, until finally we 
were glad to inform them that we had seen enough. 

Before entering upon an account of our journey up the 
river, it may be well for me to give a brief description of 
these coast natives. The information which I have 
gathered concerning them, although meager, is quite 
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reliable, for it was obtained not only while making the 
preparations at St. Michael's for our inland journey, but 
also upon my return, while passing through a portion of 
the country which they occupy, during which time I 
lived among and traveled with them. 

There is no permanent native settlement on St. Michael's 
Island. The natives belonging to the coast tribes often 
visit the redoubt for purposes of trade, but their various 
settlements are scattered along the mainland. There was, 
indeed, at the time of ipy visit, an Indian village on the 
island, which had an appearance of pei-manency, but I 
believe it is not occupied very long at a time by the same 
Indians. 

The principal tribes which live along the coast of Nor- 
ton's Sound, are the Kaveak^, the Malemutes, the 
XJnalachluts and the Magamutes. The Kaveaks inhabit 
that portion of the sea-coast between Behring Straits and 
Sound Galovnia ; the Malemutes are situated between 
the Sound and the Unalachlut river ; the XJnalachluts live 
at the mouth and along the banks of the river of that 
name, and the Magamutes are found from the Unalach- 
lut river to the mouth of the Kvichpak. 

These tribes often meet at St. Michael's, and conse- 
quently there is a great similarity in their language, cus- 
toms, character and appearance. It is almost impossible 
to form ah estimate of their numbers, as they continually 
travel up and down the coast, and are rarely met with in 
large parties. A Russian trader, of long experience, 
informs me that, in his opinion, they number about five 
thousand. 

During the winter, these tribes live in their villages, 
trapping for skins in the vicinity, and making occasional 
trips to St. Michael's for trading purposes. In the 
summer they are taore scattered, collecting stores of food 
for winter use. The Kaveaks and Malemutes, in their 
skin canoes, hunt the walrus and the hair seal, and, 
making their way into the valleys between the low coast 
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ran>?es, kill the reindeer in great numbers. The Unalaoh- 
luts are engaged, daring the summer, in filching for the 
salmon, and the Magamutes seek the lower waters of the 
Kvichpak, for the same purpose. 

These Indians have, in appearance, all the character- 
istics of the Mongolian type — a sallow, olive complexion ; 
the hair straight and black, the forehead low and receding, 
the nose broad and short, the face beardless. They are 
generally of small stature ; but there are among them 
many tall, well-built men. Most of them are vigorous 
and healthy, although they are subject to many of the 
diseases incident to reckless exposure. In all these 
respects, the Kaveaks and Malemutes are far superior to 
the other tribes, as might be expected from their more 
active and hazardous pursuits. Among the diseases which 
I found prevalent among them are consumption, rheuma- 
tism, colds, asthma and croup. Of the last-named dis- 
ease, great numbers of their children die yearly. 

The food of these Indians consists of fish — fresh and 
dried — reindeer meat, walrus, and seal meat and oil. 

In summer, they travel on the rivers and along the 
coast in their bark and 'skin canoes. The birch-bark 
canoe is so well known that 1 need not pause to describe 
it here. The skin boats are of two kinds — the ' ' baidark ' ' 
and the **baidarra." The "baidark" is a long, light, 
canoe-shaped boat, covered with the skin of the hair-seal. 
This covering extends over the whole top, except one, 
two or three holes, in which the travelers sit. The boat 
is propelled by the paddle, which, in the skillful hands 
of a native, gives it a tremendous speed. It requires 
great skill to manage these boats, as they are very easily 
capsized. 

The " baidarra " is always much larger than the " baid- 
ark." I saw some very large ones, capable of accommo- 
dating twenty or thirty persons. It is built exactly on 
the model of a birch -bark canoe — a strong wooden frame- 
work, pointed fore and aft, and covered with tough seal- 
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skin. Owing to its lightness and the ease with which it 
is managed, it is an admirable craft for river travel. 

In the winter, the rivers still continae to be the great 
highways on which the natives travel with their dogs and 
sledges. After much acquaintance with and study of 
that interesting animal, the Esquimaux dog, I can say 
' with confidence that he stands at the lowest point of the 
scale of comparative excellence of the canine species. 
He is mean, cowardly, quarrelsome and dirty. His 
vocabulary does not include a good, honest bark, but 
onlj' a howl and a whine. In the matter of food, he is 
not in the least particular, either as regards quantity or 
quality. If provided with material, he will eat all day. 
If given nothing, he seems to thrive very well upon it ; 
but in this case, boots should be hung very high at night, 
as he has a weakness for boots as an article of* diet. He 
does not absolutely disdain other articles of clothing or 
domestic utility. The unfortunate cook Of ^ne expedi- 
tion was driven to a state bordering upon distraction by 
the rapid disappearance of his dish-cloths — an article, 
the supply of which rarely equals the demand in northern 
regions. 

A sledge-team usually consists of seven dogs, but 
sometimes as many as eleven are used. The odd dog is 
placed at the head of the team, and serves as a leader. 
An Indian always runs in front to show the way. 

The Indians dry an immense amount of salmon, during 
the summer, for the winter dog-feed. This fish is found 
in great abundance in the waters of all the northern 
rivers. 

The villages of these people contain from two or three 
to a dozen families, and are composed of rude, low 
houses, built of logs and covered with earth. The door 
is simply a small, round hole placed near the ground, so 
that it is impossible to enter except on the hands and 
knees. The fire is placed in the center of the building, 
and the smoke makes its way through a hole in the roof. 
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Their winter bouses are completely under ground. Rude 
as these houses are, they are, neyertheless, tight and 
warm. 

These Indians are very unclean in their habits, though 
much superior, in this respect, to the Kvichpak Indians, 
of whom I shall speak hereafter. Many of their habits 
are too disgusting even to be mentioned. They have no 
idea of comfort, few artificial wants, and consequently 
little industry. Sucli a thing as virtue is unknown 
among their women. They are all more or less acquainted 
with the use of intoxicating liquors, which they have been 
accustomed to obtain from American whalers along the 
coast. They do not, however, seem to use them to excess, 
for, while I was among them, I did not observe a single case 
of intoxication. Indeed, I am told that they often re-sold 
spirits to the Russians, among whom the use of intoxica- 
ting liquors was carried to a great excess. 

Finally, these people are kind, peaceable, generous 
and hospitable. I had many opportunities of judging 
them in these respects, and am indebted to them for 
cheerful assistance on many diflferent occasions. 

These Indians all wear skin clothing, both in summer 
and in winter. The ''parca" is a sort of long shirt 
of reindeer skin, the hair being worn outward in dry 
weather, and inward* in wet. It has a hood attached, 
which forms a covering for the head, and which is 
usually trimmed with the **cacajou" or wolverine skin. 
In the summer they wear leggings and boots of reindeer 
skin, the latter having ''moclock" or seal-skin soles. In 
the winter the boots are entirely of moclock, and are 
made with so much skill that they are completely water- 
tight. The under lip is usually perforated under the 
corners of the mouth, and through these holes pieces of 
bone or bits of stone or metal are inserted. The women 
tattoo their chins in vertical parallel lines. These and 
the wolverine trimming are the only attempts at ornament 
that I noticed among these people. 
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The dress of the women so closely resembles that of 
the men, that it would be almost impossible to distinguish 
them, were it not for the tattooing before mentioned. The 
similarity is heightened by the facial resemblance of the 
sexes, characteristic of the Mongolian type. 

Having thus briefly described the natives of the coast, 
I am prepared to give an account of our expedition up 
the river. On the 1st of July, our little steamer was suc- 
cessfully launched over the side of the ''Commodore." 
The next two days were occupied with busy prepara- 
tions. Two large barges, obtained at St. Michael's, were 
loaded with trading goods and the winter' s provisions for 
the stations which were to be established on the river. 
Guns, pistols and all manner of defensive weapons were 
cleaned and burnished for deadly work ; for, in common 
with most other intelligent Citizens, we had perused the 
letters of certain individuals to the Honorable Secretary 
of State, and were convinced of the ferocious character 
of the people to whose tender mercies we were about to 
be exposed! 

On the evening of the third, our preparations were all 
completed. At midnight we discharged, in honor of 
Independence Day, an old Russian cannon, . obtained 
somewhere on the route, taking care to keep at a safe 
distance and use a very long string. Early on the morn- 
ing of the "Glorious Fourth," the little Yukon pufled 
off with her string of barges, amid the cheers of the sail- 
ors, the dipping pf flags and the flring^of guns. We all 
felt that this commencement of our trip up the great river 
was an event of no little importance. Never before had a 
boat propelled by steam traveled on the inland waters of 
Northern Alaska. While engaged in their explorations, 
the Western Union Telegraph Company brought a small 
steamer to St. Michael's, but, owing to some failure in the 
machinery, it never was taken to the river. Whymper 
and Dall, during their journey, spread the report among 
the natives that a ''fire-boat " was coming, and the news 
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had created great curiosity and excitement. It was 
pleasant to know that once in our lives we were sure of 
making a sensation I 

Our party consisted K)f Capt. Benjamin Hall, command- 
ing the steamer, Mr. Frederick M. Smith, superintendent 
of the company owning the steamer, Mr. John R. Forbes, 
engineer, Messrs. Westdahl and Labarge, traders, Mr. 
Lewis Parrott, of San Francisco, Mr. John J. Major, my 
assistant, and myself. Besides these there were three or 
four trappers and Private Michael Faley, Ninth United 
States Infantry, my "body-guard." 

Our journey along the coast was altogether devoid of 
incident. At about three o'clock, in the afternoon, we 
arrived at the upper, or Aphoon mouth. This mouth is 
situated, approximately, in latitude 63® 10', and longi- 
tude 164°. Steaming up against the current, which is not 
very strong, we reached 'the great Yukon itself, after a 
journey of ten hours. The Aphoon outlet is some forty 
miles in length, and has an average width of about one- 
third of a mile. Its banks are low and flat, and are cov- 
ered with a chaparral of alder, willow and cottonwood. 
It is very shallow, and filled with sand-bars. 

After leaving the Aphoon mouth, a journey of seven 
days brought us to Anvic, a point about three hundred 
and fifty miles above the sea, where we were to establish 
our first trading station. We traveled in a general direc- 
tion about north-east magnetic. About sixty miles from 
the sea we passed Andreavski, a deserted trading station 
of the Russian Company, situated on the right (north) 
bank of the river. Up to this point the river banks con- 
tinue .flat and low, but here the right bank rises into 
hills. Here we noticed the appearance of a dark volcanic 
rock, and, a little above, bluffs of sandstone and slate. 
The river is very tortuous, and is filled with sand-shoals 
and islands. In this part of our voyage we passed many 
Indian villages, to some of which we made brief visits. 
The natives do n9t generally make permanent homes on 
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the banks of the Yukon, but build temporary fishing 
camps, which they inhabit during the summer. They 
are called the Primoski or Magamutes, and sometimes 
merely the Lower-Kvichpak Indians. I might spare you 
a description of these people by saying that they closely 
resemble the Coast Magamutes, except that they are 
dirtier, less energetic and more generally worthless. They 
live almost exclusively on fish, which they obtain from 
the river with little effort. I failed, however, to notice 
the intellectual development which, according to recent 
theories, should accompany this phosphoric diet. They 
seem to be totally devoid of ambition, energy or industry. 

I cannot, however, pass by these unfortunate people' 
without noticing an unfounded charge which has been 
' made against them. I have seen in print an account of 
a journey on this part of the river, in which the barbarity 
and ferocity of the Lower-Kvichpak Indians are painted 
in glowing colors. Nothing could be further from the 
truth. A more inoflTensive, harmless, obliging, pusillani- 
mous, lamb-like race does not exist on the face of the 
globe. If is a pity that they should be charged with 
almost the only bad thing of which they cannot truthfully 
be accused. On the approach of our steamer to their 
villages, it was the custom of these bloodthirsty creatures 
to "take to" the woods, in which performance they dis- 
played that amazing speed and activity for which the 
red man is so justly celebrated. They were usually 
accompanied by two or three dozen dogs, running at full 
speed,, with tails Very much depressed and howling iugu- 
briously. On landing, we usually succeeded in getting 
within hearing of a few of them, and convincing them of 
our good-will by means of little presents ; and, finally, 
they would gain courage and congregate on the shore 
near the steamer. But a vigorous "toot" on the whistle 
was usually sufficient to send them flying to the woods 
again. 

We stopped at An vie nearly two days, preparing 
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accommodations for the ti^aders who were to remain there. 
It is a small Indian village, situated on the right bank of 
the Yukon and at the mouth of the Anvic river, an 
important northern territory. 

The Indians who inhabit Anvic and the banks of the 
Anvic river, belong to the great Indian tribe which occu- 
pies the country from this point, along the banks of the 
Yukon and its tributaries, as far as Nulato. They very 
much resemble the Lower-Kvichpak Indians, although 
superior to them in some respects. They hunt moose, 
and seem to be a little more ambitious and energetic. 

The village of Anvic may be described as a fair exam- 
ple of the more permanent Indian villages on the river. 
Along the shore, a fleet of bark and skin canoes is drawn 
up. Back of these, a number of rough frames are 
arranged in parallel rows, on which hang countless sal- 
mon, drying for winter use. Still further back are the 
houses, resembling those of the Malemutes, already 
described. On the left of the houses is a row of small 
huts, raised ten or twelve feet from the ground, on short 
poles. These are the caches in which furs and meat, 
obtained in hunting, are stored beyond the reach of wild 
animals, which may enter the village duriilg the tempo- 
rary absence of the inhabitants. On the left of the vil- 
lage is the dance-house, a log structure, somewhat larger 
and more commodious than the ordinary dwellings. The 
dance-house is of great social importance in every village- 
Here the people assemble during the winter nights, which 
I need not remind you contain very nearly twenty -four 
hours, and amuse themselves with singing, dancing and 
a variety of pastimes. 

It is a remarkable fact that, although the Ingeletes and 
Lower-Kvichpak Indians have considerable intercourse, 
they speak entirely different languages, and are usually 
unable to understand each other. Even the ordinary 
smattering of a few words of foreign language, almost 
universally acquired by the inhabitants of an adjacent 
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region, seems to have been too great a task for their 
abilities. 

There is no recognized form of government among 
them. The "staruk," or the oldest man of the \411age, 
exercises considerable authority, but as he has no means 
of enforcing his orders they are often disregarded. The 
people, however, are not q^uarrelsome, and they get along , 
remarkably well without any restmining powers. 

From Anvic to Nulato we traveled in a general direc- 
tion about north-north-east, magnetic. The river ave- 
rages about two miles in width. Without the assistance 
of the pencil it is impossible to represent this portion of 
the Yukon. Its numerous windings, its thousand islands, 
its bars and shoals, ever changing and shifting, baffling 
the traveler in his search for the channel, defy descrip- 
tion. Generally speaking, the right bank is high, exhibit- 
ing many bluffs of sand and rock, formed by the ice-tor- 
rents in the spring. The left bank is low and level. Here 
and there, however, small hills are seen standing back a 
mile or two from the water, and a distant range of moun- 
tains, parallel to this shore, is visible almost all the way. 
In these mountains lie the sources of the great river Kus- 
cokvine. 

In this and many other parts of the Yukon a curious 
and rapid change is going on. In the spring the ice 
undermines the high banks, sometimes to a distance of 
thirty or forty feet. On the projecting tops of the banks 
there are usually many trees, which, by the action of 
frost and water, are soon precipitated into the stream 
beneath ; and thus the river goes on widening and shoal- 
ing, whUe immense quantities of drift-wood are sent down 
to the sea. 

The sandstones and slates continue throughout this 
portion of the river. The hills on the right bank are 
generally well covered with spruce and c6ttonwood, 
occasionally intermingled \eith a little birch. Owing to 
the coldness of the winter climate, none of this timber is 
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of a large or even medium size. The flats on the left bank 
arc covered with chaparral of cottonwood and willow. 

We left Anvic on the 14th of July, and arrived at 
Ntilatq after a journey of three days. Nulato is about 
two hundred miles above Anvic, and live hundred and 
fifty miles from the sea. . This was, as I have before 
remarked, the most eastern post of the Russian American 
Company, and the Russian trade and influence extended 
but little beyond this point. 

This portion of the river presents nearly the same 
topographical characteristics as that which* I have just 
described. The hills of the right bank are, however, 
higher and more rugged, and in some places the current 
is exti'emely rapid. 

The only important tributary from the north is the 
Takaitski river, which empties into the Yukon about 
fifty miles below Nulato. It is unexplored, but it is said 
that a great many Indians dwell upon its banks. 

On the south, the Shagelook river empties into a great 
slough of the Yukon,- about one hundred and fifty miles 
below Nulato. This river is also unexplored, but the 
natives who inhabit its banks are accustomed to visit the 
stations on the Yukon, for trading .purposes, and are 
described as a fine, healthy, vigorous, energetic race, far 
superior to the Indians of the great river. 

All the natives of whom I have thus far spoken were 
accustomed to trade with the Russians, and came directly 
under the influence of the missionaries of the Greco-Rus- 
sian church. This church had two establishments, one 
at St. Michael's and one at Ikvagmute or "the Mission," 
on the right bank of the river, about two hundred and 
fifty miles below Jfulato. I was, therefore, much aston- 
ished to find no apparent traces of a salutary influence, 
no converts, no ideas of the Christian religion, however 
feeble, among the people. The absence of superstition 
among them was remarkable: I agree with Mr. Whym- 
per in believing that somewhere, in the depths of their 
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stupidity, lies buried some faint idea of a Superior Being, 
overruling their destinies ; but, apparently, they present 
the astounding spectacle of a people totally without a 
worship and without a God. 

After a short day's rest at Nulato, we started again, on 
the morning of the 19th of July, and, traveling about two 
hundred and fifty miles in a direction a little north of 
east, we arrived at Fort Adams after a journey of about 
five days. 

Fort Adams is situated on the right bank of the river, 
about twenty miles below Nucluca^ette, which is at the 
mouth of the Tanana river, the greatest tributary of the 
Yukon. The imposing name of fort is, in this case, 
applied to a simple log-cabin about twenty feet square, 
which has been erected as a trading station by Americans, 
since our acquisition of the territory. 

The geological and topographical characteristics of this 
portion of the river do not diflfer materially from those of 
the portion just described. The channel is, however, less 
tortuous, and there are fewer islands. About one hun- 
dred and fifty miles above Nulato, the Suquonilla range 
of mountains commences on the right bank. It extends 
for about twenty miles, and describes a long, regular 
curve, the concavity toward the river and the extremi- 
ties resting at the water' s edge. The range is a succession 
of fine peaks and ridges, and the scenery £Eir surpasses in 
beauty that of any other portion of the river. 

There are a number of tributaries flowing into this por- 
tion of the Yukon, but I will mention only two — the 
Kuyukuk, which flows from the north and has its mouth 
about thirty miles above Nulato, and the Atutsacoola- 
cushchargut, which runs from the south and enters the 
Yukon about twenty miles below Fort Adams. The 
former is remarkable on account of its size and the fact 
that its banks are inhabited by large tribes of Indians, 
who in summer have their fishing villages along this part 
of the Yukon. The latter I notice only on account of its 
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name, for I am nnwilling that my arduous labors in fixing 
the orthography of this majestic title should be lost to 
the world. All preceding explorers, unwilling, perhaps, 
to grapple with this gigantic problem, l^ave passed by 
this stream without notice. 

The Kuyukuk tribe is so much larger than any other 
tribe on this part of the river, that the Russians have 
applied the name '' Kuyukunski" to all the natives from 
Nulato to the Tanana. Indeed, the differences between 
the Kuy ukoks and the inhabitants of the other tributaries 
are but trifling. 

These Indians speak a language in some respects similar 
to that of the Ingeletes and have many of their customs. 
They are, however, more active and energetic, and have 
sometimes, although not of late years, been very trouble- 
some to traders and the other natives. In the year 1850, 
they made a descent upon the Russian fort of Nulato, 
massacred the inmates, and completely exterminated an 
inoffensive tribe of Ingeletes who had their viUage near 
the fort. In this affair, Lieut. Barnard, of the English 
navy, who was at that place engaged in the search for 
'Sir John Franklin, lost his life. 

Starting from Port Adams on the 24th of July, we 
traveled in a general direction about north-east, magnetic. 
As we passed over mile after mile, we observed that the 
current was steadily increasing, the river becoming nar- 
rower, and the hills higher and more rugged on both 
shores. Fifteen miles above Fort Adams, we met the 
current of the Tanana, which colors the water of the main 
river and fills it with a thousand whorls and eddies, for 
a long distance below the mouth of the great tributary. 

Among all the tributaries which empty their waters 
into the Yukon, the great Tanana — the "river of the 
mountains" — in size and beauty stands unrivaled. For 
only a few miles from its mouth has it been traveled by 
white men. It apparently comes from the south-east ; 
but it is believed that many miles above the explored 
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portion it makes a great bend from the east, its sources 
lying near the Upper Yukon. 

At the mouth of the. Tanana is a large plain, called 
U uclucayette. This is the trading-ground of the Tanana 
Indians. These tribes must be very numerous. They 
assemble in the spring, at Nuclucayette, where they meet 
the white traders. The amount of skins procured here 
far exceeds that taken from any other portion of the 
Yukon. 

Of the Tananas, I know little. They are a fine-looking 
race, and are said to be active, intelligent and enterpris- 
ing. Their clothing consists almost entirely of tanned 
moose-skin ; and they are much addicted to the use of 
ornaments, such as beads and feathers. 

In three days we reached the '' Rampart Rapids," dis- 
tant from Fort Adams about fifty miles. At the '' Ram- 
parts " the river runs through a gorge in the hills, and is 
narrowed to a width of about one hundred and fifty yards. 
Here we saw boulders of coarse granite, a ledge of which, 
in the middle of the stream, Separates it into two narrow, 
deep channels. This was the only granite that we 
observed on the river. On the surrounding hills there 
are outcrops of sandstone, having a peculiar castellated 
appearance, from which the name " Ramparts " is derived. 
Through this gorge the river runs with a velocity of at 
least seven miles an hour. 

The Tanana Indians and the Indians of Fort Yukon are 
occasionally met with between Nuclucayette and the 
Rampart Rapids. Beyond this point there are no vil- 
lages until we arrive at Fort Yukon. 

For a distance of about one hundrei^d miles from this 
point the river winds among hills, and our course still 
had a general direction about north-east, magnetic. 
When we left the hills we entered a low, flat, sandy 
country covered with chaparral of willow and cotton- 
wood, thinly intermingled with spruce and birch. From 
this point to Fort Yukon, a distance of about two hundred 
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and thirty miles, the river is filled with islands ; its wind- 
ings are inniounerable, and its current runs with great 
rapidity. It is at the same time so shallow that we had 
great difScxQty in finding a channel of siifflcient depth to 
admit of the i)assage of our little steamer. All this part 
of the river abounds in game. Great numbers of moose, 
and occasionally reindeer, are seen. 

In the afternoon of July 31, we arrived at Fort Yukon, 
and in spite of our hostile intentions, which we immedi« 
ately announced, we received a warm welcome from the 
inmates of the fort. 

Fort Yukon has been for the last twenty years the 
most western station of the Hudson Bay Company. It 
is situated on the right bank of the Yukon, about one 
mile above the mouth of the Rat or Porcupine river, one 
of the largest tributaries. My observations, for the deter- 
mination of the geographical position of this point, are 
not yet completely reduced and discussed, but I find 
it to be approximately in latitude 66^ 34', and longitude 
146^ 18'. This x>ost was established contrary to a treaty 
between Russia and Great Britain, and was believed by 
the English themselves to be west of the boundary line. 

The fort is a stockade, fianked by a square tower at 
each of its four angles. It contains three log buildings, 
one for the company's stores, one for officers' quarters 
and one for the men. These buildings are all substantial 
and well made, and are finished in much better style than 
the buildings of the Russians on the lower part of the 
river. 

Immediately on our arrival, we put up our observatory 
tents and mounted our instruments, but a week of bad 
weather prevented any observations. On August 7th, 
however, I obtained very satis&ctory observations of the 
solar eclipse ; and on the 9th, having worked an approxi- 
mate longitude and found that we were about eighty 
miles within United States territory, , we ran up the 
American flag. 

28 
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As the river was rapidly falling, the steamer was 
olJliged to set out, immediately, on her return to the sea. 
She started on the morning of August 10th, leaving Mr. 
Westdahl and one man, who were to remain during the 
winter and trade. I also remained with my little party. 

The Hudson Bay Company had one officer and three 
men at this post. Mr. John Wilson, the gentleman in 
charge, is a Scotchman, who has been ten years in the 
service of the Company. He did everything in his power 
to make our stay pleasant, and was of great service to us 
in many ways. We met, also, the Rev. Mr. Bumpus, a 
missionary of the Church of England, who was traveling 
in this part of the country, and whose efforts, I am 
informed, have been productive of much good among the 
Indians in this vicinity. The regular missionary, Mr. 
McDonald, was' temporarily absent. 

Although I spent a month at Port Yukon, I had few 
opportunities of observation among the native^. The 
settlements are much scattered, and at considerable dis- 
tances from the post, and the Indians were, for the most 
part, absent in search of game for winter use. 

The principal tribes which have been accustomed to 
trade at this post are the Kotchakutchins (or lowlanders), 
who live between the Yukon and Porcupine rivers, near 
their junction ; the Ankutchins or Gens de BoiSy and the 
Tatanchakutchins or Gens de Forix^ who inhabit the 
upper. Yukon ; and the Porcupines or Gens de JRat^ who 
live upon the banks of the Porcupine or Rat river. 
These tribes are composed of the finest Indians that I 
have ever seen. The women are virtuous ; the men are 
brave, manly, intelligent and enterprising. Their cloth- 
ing is of moose-skin, with the exception of a few articles 
which they obtain by trade. They fish little, and are 
almost exclusively engaged in hunting the moose, which 
abounds in these parts, and in trapping for skins. 

For a number of years, a missionary of the Church of 
England has been stationed at this post. The influence 
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which he has exerted has been of great benefit to the 
natives, and, although little has been done toward educa- 
ting them, they &r surpass in intelligence all the other 
tribes of the river 

Taking a general view of the Indian tribes which we 
observed during our journey, it will be seen that they 
improve in appearance and character as we depart from 
the coast. I noticed, also, especially on the lower part 
of the river, that the natives who inhabit the southern 
tributaries are in most cases far superior to those who 
live upon the streams which flow from the north. These 
differences are undoubtedly due to various circumstances, 
such as the greater abundance of game in the interior 
and on the southern rivers, which leads the natives to 
engage in mtve vigorous and hazardous purstiits than 
those which are followed by the Indians of the coast and 
northern streams. Moreover, the Indians of the southern 
tributaries enjoy, without doubt, a more favorable 
climate, and their frequent wars with the energetic tribes 
which live still further south furnish them with another 
means of manly culture. 

I must not, however, neglect to mention that there is 
a difference between the coast Indians and those of the 
interior, so marked that it seems questionable whether 
these tribes could have had the same origin. 

The Asiatic origin of the Esquimaux and coast Indians, ' 
and, I believe, of the Aleuts and some other of the tribes 
of southern Alaska, seems to be generally admitted by 
scientific men. Mr. Whymper mentions several inter- 
esting facts bearing on this point. In the vocabulary of 
the Malemute language, which he compiled, there are a 
number of words almost identical with words of similar 
meaning in the languages of the Greenland Esquimaux, 
a circumstance which goes far to show the common origin 
of all these coast people. He also calls attention to the 
Ikct that intertribal trade has been' carried on for years 
across Behring Straits between the natives of the Asiatic 
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and American coasts, showing with how little difficulty a 
colony of ''Wandering Tchuktchis" might cross fix)m 
Asia and populate the northern coast of America. 

Mr. Whymper mentions two remarkable ocean voyages 
made by junJcs^ in the years 1832-3, from Japan to the 
north-west coast of America and to the Sandwich Islands. 
To these I may add a third voyage, no account of which, 
as far as I am aware, has yet appeared. 

I was informed, while at Sitka, that a number of years 
ago (exactly when, I could not ascertain), a lar^e Japanese 
junk was driven by stress of weather into that harbor. 
The boat being a wreck, the governor of the Russian 
Company gave the crew permission to settle upon one of 
the islands. Here they built themselves houses and 
remained for several years, manufacturing various articles 
of use and ornament, which they disposed of among the 
Russians and natives. When they had accumulated the 
means to rebuild their boat, they returned to Japan. 

This barren outline is all that I have been able to ascer- 
tain concerning this remarkable little colony. The 
archives of the Russian Company, now in the possession 
of our government, will undoubtedly furnish a more 
accurate and complete account. 

The island which these people are said to have occu- 
pied still bears the name of Japan Island, and on it the 
remains of houses, unlike those occupied by Russians or 
natives, may still be seen. Many Japanese coins are 
found among the Indians, and this fact has been adduced 
as an argument in favor of the Asiatic origin of the tribe ; 
but they were undoubtedly obtained from the little colony 
on the Island of Japan. 

But, interesting as this subject is, the limits of my 
paper will not permit me to dwell longer upon it ; and I 
must hasten back to my river, from which I have wan- 
dered for so great a distance. 

We spent nearly a month at Port Yukon, during which 
time we obtained many meteorological, magnetic and 
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astronomical observations. Our duties in the observatory- 
kept us occupied during the two or three dark hours of 
the night, and we consequently had frequent opportuni- 
ties to witness brilliant displays of the aurora borealis, 
which was visible on nearly every clear night during our 
stay. 

The lights were most brilliant in the south-east or 
about the magnetic north, and from that quarter traveled 
in flashes over the sky toward the west and south. They 
presented the appearance of a series of delicate, transpa- 
rent, silken curtains of a soft white color, brilliantly illu- 
minated and moving through the heavens with a slow, 
waving motion, with many foldings and unfoldings, as if 
moved by gentle breezes. On one occasion they appa- 
rently came so near the earth that they seemed almost 
within the reach of an outstretched hand. 

During these displays the suspended needle of the 
magnetic declinometer was drawn toward the eastward 
so much that the extremities apparently touched the 
sides of the box. 

Some persons say that during these displays they have 
heard a low, sighing sound ; but this I have never noticed, 
and I am inclined to consider it an acoustic illusion. So 
impressive is the effect produced by these phenomena 
that the very stillness seems to be audible. 

We stayed at Port Yukon until the later part of August. 
We had hoped to be able to remain still later ; but were 
informed by Mr. Wilson, whom long experience had ren- 
dered a competent judge, that the weather-signs gave 
promise of an early close of the season, and we would 
have no time to spare in getting to the sea- before the river 
should be closed. 

I had made my plans to descend the river in Indian 
canoes, but found that, as most of the Indians were absent, 
none could be procured. In this state of affairs I had 
recourse to the talents of one ''Mose," a Canadian 
Frenchman, in the employ of our traders. Mose was not 
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a professional ship-boilder, but he had considerable skiU 
in handling tools, and his wits had been sharpened by 
many years of life in the woods. He pondered upon the 
momentous problem for several days, and then fell vigor- 
ously to work. We all assisted to the best of our ability, 
and the result was a boat. It was not pretty ; it did not 
look '' fast," and we had well-founded fears that it would 
not keep out the water. Nevertheless we all agreed that 
it was much superior to no boat; so we launched it 
upon the broad waters of the Yukon, and named it the 
" Eclipse." 

In this craft I started, accompanied by Mr. Major and 
Private Foley, on the 28th of August, bound for Redoubt 
St. Michael's, more than twelve hundred miles distant. 
We traveled in this way as far as Anvic, going into cafiip 
at night. As far as Nulato we were accompanied by two 
Indians, one a Kuyukuk and the other an Ingelete, who 
had been brought to Port Yukon by an American trader. 
Arrived at Nulato, however, they could not be persuaded 
to depart again from the vicinity of their "happy hunting 
grounds," and we were therefore obliged to work our 
passage for the remainder of the voyage. 

Moreover, the "Eclipse" did not wholly answer our 
fond expectations. I know not what principles of naval 
architecture were violated in her construction, but I am 
confident that during tlie trip she exhibited every fault 
which it is possible for a boat of her dimensions to pos- 
sess. Nevertheless she brought us safely to Anvic, where 
we discovered that she had become unserviceable beyond 
the hope of repair. 

I recall the experiences of this portion of my journey 
with feelings of unmingled pleasure. It was filled with 
small adventures, trifling hardships and healthy exer- 
tions. Every night a camp-fire of huge dimensions blazed 
before our little tent. Here we cooked our bacon and our 
"pemmican," and prepared a feast which to-day Del- 
monico cannot equal, to m} taste. Then, after a quiet 
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pipe by the fire-light, we betook ourselves to bed (or 
rather to blankets)^ and slept the sleep known only to 
children, and men without care. But, tempted as I am to 
linger among these scenes, I must deny myself the pleas- 
ure of further description ; for the length of my paper 
already promises to be too great a trial to your patience. 

At Anvic I was unable to obtain boats suitable for 
travel down the river and along the coast, and, besides, 
the Indians were afraid to attempt such a journey so late 
in the season. The situation was somewhat awkward, 
for the little trading station bad barely sufficient provis- 
ions for its three men, and we could not possibly subsist 
there during the winter. 

In this juncture I consulted Mr. Clark, the chief trader 
of the station, and old Manca, the " staruk" of the vil- 
lage. Manca said that, during the suQimer months, the 
Indians often ascended the Anvic river to a point near its 
head-waters, from which they made their way by a route 
not very difficult, to an Indian village on the coast, about 
eighteen miles north of St. Michael's. He, however, 
expressed strong doubts as to our ability to reach this 
I)oint so late in the season, since, owing to the freezing of 
its mountain sources, the river was very low. Mr. Clark, 
who has had considerable experience as a traveler in 
northern Alaska, was nevertheless a new-comer to this 
particular part of the country, and consequently declined 
to give any advice ; but he volunteered to accompany me 
should I decide to make the attempt. 

This being the only practicable way out of the country, 
I naturally did not hesitate long. Accordingly, on the 
afternoon of the 14th of September, having by Mr. Clark's 
efficient management obtained a goodly number of canoes 
and Indians, we paddled away from Anvic determined to 
make a desperate attempt to get to the coast. 

We found the river very shallow, and running nlmost 
everywhere with the velocity of a mill-race. We passed 
several Indian villages on our way and stopped to rest and 



184 Raymond on the Yukon Rjver Region. 

trade, and on two occasions we slept in the Indian huts. 
After five days of hard labor, paddling and poling, we 
succeeded in reaching a point about' fifty miles up the 
river. Here we found the water so shallow that we were 
obliged to abandon all hope of proceeding further in this 
way. But we were unwilling to turn back, and so we 
decided to attempt to cross the country in a straight line 
for Ikikiktoik, an Indian village on the coast, near St. 
Michael's. We therefore abandoned our tent and such other 
articles as we could spare, and, packing our remaining 
baggage on the backs of Indians, began our journey. 

In this trip we passed over three ranges of hills, 
averaging from 1,500 to 2,000 feet in. height, and through 
the intervening valleys and water-courses. The valleys 
are so swampy as to be almost impassable, and, in many 
places, .the swan^ps extend to the very tops of the hills. 
A great part of the country is covered with a thick, 
coarse moss, more than a foot in depth, which renders 
foot-travel extremely fatiguing and difficult. 

We experienced many hardships in this journey, and 
were reduced almost to starvation from lack of provisions. 
However, at the end of five days, our tribulations were 
ended by our safe arrival at Ikikiktoik. From thence we 
made our way to our ship at St Michael's, without 
difficulty. 

Mr. Clark accompanied us, voluntarily, throughout all 
this journey, and cheerfully shared all our hardships. 
We were much indebted to his experience and knowledge 
of the country for the safe issue of our^ somewhat doubt- 
ful experiment. 

On our return voyage to San Francisco, we stopped a 
few hours at the Seal islands and several days at Ouna- 
laska, where we obtained the first news of the civilized 
world we had received during six months. From thence 
a voyage of twenty-seven days, during which we expe- 
rienced a good deal of severe weather, both ip Behring 
sea and the North Pacific,' brought us to San Francisco, 
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where we arrived on the 6th of November, exactly seven 
months from the day and hour at which we sailed from 
the harbor. 

During our journey on the Yukon, we succeeded in 
determining, by astronomical observations, the geographi- 
cal positions of several points ; and we also made a run- 
ning compass survey of the river, with topographical 
sketches and notes, from which I hope to prepare a map 
of the country, which, if not very accurate, will at all 
events be more satisfactory than any that has yet been 
produced. 

Owing to the kindness of Capt. Bidell, a trader at 
Redoubt St. Michael's, I obtained a very complete set of 
barometric observations at that place, which, with those 
taken during our journey and at Fort Yukon, will, I 
think, suffice for the construction of a tolerably accurate 
hypsometrical section of the river. 

There is one question which is on the lips of almost 
every intelligent person who takes an interest in the 
prosperity of the country; to which I must give attention 
before concluding this paper. This question is, what is 
Alaska worth i 

With reference to that portion of the territory in which 
I have most traveled, I may, perhaps, be able to give a 
tolerably correct answer ; but with reference to other -and 
probably more valuable parts, I feel that my opportu- 
nities for observation have been too limited to justify me 
in hazarding a decided opinion. Nevertheless, as many 
persons of much less experience in southern Alaska than 
myself have not hesitated to pronounce, with confidence, 
upon the resources of the country, I may, perhaps, be 
I>ermitted to make a few remarks even on this subject. 

Many resources, both animal, vegetable and mineral, 
have been claimed for the new territory. It has been 
stated, and with truth, that owing to the influence of the 
warm Japanese current which runs northward to Behring 
Straits, and then, turning southward, follows the coasts 
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the mean, temperatnre in the same latitude is much 
higher on the Pacific side of the continent than it is on 
the Atlantic. With this fact as an explanation, asser- 
tions have been made concerning the capabilities of Alaska 
for agricultural development which my observations do 
not confirm. As far as the region of the Yukon river is 
concerned, the question may be set at rest by a simple 
statement. In the month of August, we ascertained, by 
digging at Fort Yukon, that the earth was frozen at a 
distance of less than two feet below the surface. I am 
reliably informed that this is also the case on the island 
of St. Michael's. As for the gardens which it has been " 
said exist at the stations on the Aleutian Islands, I can 
only say that those which I observed were not extensive 
in dimensions, nor could the results be regarded as satis- 
factory. 

It is amusing to compare the Russian statements, with 
reference to these islands, with the bright pictures pre- 
sented by some of our own authorities. Prom a Russian 
document prepared in answer to a request from our 
government for information in regard to the system of 
division of lands employed in Russian America, I cuU 
the following interesting extracts : 

* * * **The soil itself being perfectly barren, and 
unfit for either^ agricultural or grazing purposes^ there 
was no reason why the natives should endeavor to extend 
the limits of their lands. * * * Who can ever have 
a mind to settle in that countiy, where permanent fogs 
arid dampness of atmosphere, and want of solar heat 
and light, leaving out of the question anything like agri- 
culture^ make it impossible to provide even a sufficient ' 
supply of hay for cattle ; and. where man, from want of 
bread, salt and meat, to escape scurvy, must constantly 
live upon fish, berries, shellfish, sea-cabbages and other 
products of the sea, soaking them profusely in the grease 
of sea-beasts." 

I might continue these uncomplimentary selections, but 
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what I have already quoted will probably suffice. This 
is the country of which it has been said that ''gardens 
flourish along the coast in the Russian settlements, pro- 
ducing all the vegetables requisite for domestic use I " 

At Sitka and Kodiac the agricultural prospects are no 
brighter. With the exception of a very few watery 
turnips and potatoes, all vegetable supplies are and 
always have been furnished from without the territory. 

On the peninsula of Kenay , between Cook' s inlet and 
Prince William' s Sound, there are said to be a few acres, 
which, owing to their sheltered position, are more produc- 
tive than any other part of Alaska. This favored spot is, 
however, unfortunately so limited that there is not quite 
enough for a single farm ! 

I have already expressed my reluctance to giving an 
opinion on this question, but, in view of these flEu^ts, am 
I not justified in reiterating a statement which has been 
denied, that Alaska is not an agricultural country ? 

Extensive forests of spruce, hemlock and cedar cover 
the southern portion of the territory, which will undoubt- 
edly be of great value in the distant future. At present, 
they cannot compete with the vast and more accessible 
forests of Oregon and Washington Territory. The mineral 
resources claimed for Alaska are unbounded. I notice^ 
however, that most of these valuable deposits are still 
classed in the category of things that are probable. 

On the Stakeen river, and at some other places in south- 
em Alaska, the discovery of gold has been reported, 
and some sanguine persons have even predicted, in this 
locality, a return of the old Californian days of 1849. 
Strange to say, no eager crowds have as yet flocked to 
this interesting region, as is the time-honored custom of 
Califomia on the discovery of new and rich deposits. 
When it is considered that gold in traces is one of the 
most common occuirences in nature, perhaps our miners 
may be excused for delaying a little until they can obtain 
more accurate information. 
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Silver has also been reported ; but when the localitiea 
were sought where it was ep^id to exist, they were not to 
be found. Native copper undoubtedly exists in various 
localities. A specimen of what was said to be this metal, 
and to have been obtained in Alaska, was exhibited to me 
in San Francisco. It was most unmistakably a piece of 
gun-metal, and appeared to have been melted and run 
into a hole in a stump, in order to give it a natural 
appearance. This material does not usually occur 
"native ;" but if deposits of it exist in Alaska, I think 
we may regard them as an extremely valuable acquisition I 

A valuable deposit of coal has been discovered on the 
southern coast, in the vicinity of Kodiac Island ; but in 
regard to its extent, I am not informed. 

On the banks and in the vicinity of the Yukon river, 
I found no traces of mineral deposits, with the exception 
of a small seam of coal situated near Nulato, which was, 
however, altogether too limited for profitable working. 
An individual in San Francisco, who enjoys ,the credit 
of having founded several startling rumors regarding the 
wealth of the new territory, states, I am informed, that 
he observed solid hluffs of copper on the banks of the 
Yukon. My own examinations were necessarily so 
cursory that I am not prepared to say that valuable 
minerals do not exist in this region ; but I can state with 
confidence that bluffs of copper do not exist in this part 
of the territory. 

Speaking of the mineral resources of the river, an 
enthusiastic writer remarks that ^^ when the stars and 
stripes shall float at Fort Yukon, we may look for mines 
of gold and silver being discovered quite as rich as those 
farther south." The stars and stripes now float at Fort 
Yukon ; any one who desires is at liberty to look for 
mines, and I doubt not that, when founds they will prove 
equal in richness to those of southern Alaska I 

There are enormous quantities of salmon and other fish 
in the rivers of Alaska. These fish seem to increase in 
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riclinesB and delicacy as we go north. They are far 
superior, in these respects, to any that I have seen else- 
where. It seems scarcely probable, however, that they 
can be profitably brought to a market while the waters 
of Puget's Sound and the Columbia river famish a nearer 
and an abundant supply. 

There are also extensive cod-banks off the Aleutian 
Islands and on other parts of the coast, but these fish are 
not, in my opinion, equal in quality to those obtained on 
the Atlantic coast ; they may, however, become a source 
of considerable profit. 
# But it must be admitted that of all the present resources 
of Alaska by far the most valuable is to be found in its 
fur-bearing animals. Chief among these is the fur-seal, 
which inhabits the two small islands, St. Paul and St. 
George, situated about two hundred miles north of the 
Aleutian group. Up to this time, we have derived little 
or no revenue from these islands. The habits of these 
animals are so peculiar that they require to be hunted 
with great care, for, should they become alarmed, there 
is danger that they will leave the islands and never 
return. Congress has, therefore, prohibited, for the pre- 
sent, the prosecution of the seal fisheries until proper 
regulations shall have been determined upon. About 
1S6,000 of these animals may be killed yearly without 
danger of diminishing the supply, and on these it is 
believed that a tax of one dollar per skin is as much as 
the government can reasonably collect. 

Among the Aleutian Islands a good many sea-otter 
skins are obtained, but this trade is insignificant, in com- 
parison with the seal fisheries. 

With r^;ard to the inland fur trade of Alaska it is 
difficult to obtain reliable statistics. As far as the region 
of the Yukon river is concerned, its value has been greatly 
exaggerated. The furs are much inferior in quality to 
those of Siberia. True sable does not occur ; that which 
bears the name of ' 'American sable" is nothing more 
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nor less than stone-marten. The ermine is worthless and * 
is never sent into the market. The Russian Company, 
paying its employes a mere pittance, was able to prose- 
cnte the trade at small ex})ense. The high wages 
required by American traders greatly diminish the profits 
in this business. Nevertheless the inland fur trade of 
Alaska cannot be regarded as of small importance, and 
it may be that American enterprise will, in the future, 
render it far more lucrative than it has been in the past. 

From these remarks it will appear that it is no easy 
matter to prepare a balance sheet in the affairs of Alaska ; 
but whatever may be the resources of the territory, the # 
experience of the last two years shows clearly that they 
are destined to develop slowly. 

A detailed statement of the receipts and expenditures 
on account of Alaska, during the last two years, trans- - 
mitted to the House of Representatives by the honorable 
Secretary of the Treasury, exhibits the following inter- 
esting totals: Receipts, $21,849.34; expenditures, in 
excess of cost of troops, steam cutters, etc., which would 
have been incurred elsewhere, $597,789.19 ; revenue from 
the territory for two years, minus $575,939.86. If from 
half this amount we deduct $125,000, which it is hoped 
we may receive yearly, hereafter, from the seal fisheries 
of St. Paul and St. George, we have remaining, minus 
$162,970 as the yearly income upon our investment of 
$7,200,000 in this lucrative territory. This is the amount 
in coin which our government paid for Alaska, and the 
coolness with which Russia now demands interest upon 
this sum, from the time of signature of the treaty to the 
time of payment, is refreshing in the extreme. 

I say nothing of the additional expense of a possible 
civil government. The people of Alaska, exclusive of 
those in the service of the government and the natives, 
number about one hundred and twenty-five. To speak 
mildly, the majority of these people are not, as a general 
' thing, celebrated for a high order of intelligence or 



The Future of the Native Tribes. 191 

probity. It is not probable that our government will at 
present indulge them in this expensive luxury. 

It will be seen, from what I have sa?d, that I am unable 
to take a cheerful view of the pecuniary prospects of our 
new territory ; but I should be sorry to have it thought 
that I base the value of our acquisition upon pecuniary 
considerations alone. There are other ])oints of view 
from which this question must be examined ; other inter- 
ests which, among intelligent and thoughtful men, will 
appear to be quite as important as matters of dollars and 
cents. 

The position of Alaska, in a political i)oint of view, 
inclosing, as it does, with Washington Territory, the 
possessions of Great Britain on the Pacific coast, and 
rendering probable pn early eflfort to make our territory 
continuous, is a consideration of importance which has 
been discussed and admitted by aU. 

The question, what is to be the future of the native 
tribes under the new regime t also demands serious atten- 
tion. Hitherto, their only relations with white men have 
been with the employes of the great companies, whose 
duty and interest have been to preserve the most friendly 
relations with them. The natives, if I except the inhabi- 
tants of the Aleutian and Seal Islands, have made little if 
any progress toward civilization. Nevertheless, owing 
to this policy of kindness, they are, for the most part, 
peaceable and friendly toward the whites. It is a solemn 
question whether this state of things is to continue, or 
whether wrong and outrage are to follow the footsteps of 
our traders, until we are obliged to establish in Alaska 
all ^'Indian system '^ like that which has been the curse 
of the western plains. 

I am glad to be able to look upon the bright side of 
this picture. There are commercial considerations, by 
virtue of which I believe that the trade of Alaska must 
fidl into the hands of large and wealthy companies, whose 
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interest it will be to continue the kindly policy hitherto 
followed with snch good effect. 

The question often asked, whether we may not be able 
to diffuse intelligence among these people and raise them 
gradually to a higher position in the scale of existence, 
is one which I cannot attempt to answer. I noticed' one 
thing, bearing on this point, among nearly a^l the tribes 
— the almost total absence of inventive inquiry. Take, 
for example, the article of gunpowder. Is it not astonish- 
ing that a people should depend for years for their subsist- 
ence upon this article, which they obtain from white men, 
and for which they regard no price as too high, and yet 
the questions never have occurred to them, what is it t 
how is it made t where does the white man get it ? I do 
not altogether despair of the future improvement of the 
Indians, but^ in the consideration of this question, this 
feature seems to me most discouraging. 

Finally, I must not £a.il to notice that the acquisition 
of Alaska has opened to the American people new fields 
of discovery, new sources of knowledge. Before the 
acquisition of the territory, Russian America was to most 
of us a terra incognita; to-day the little that is known 
of the country is known by all, so rapidly has informa- 
tion been diffused and so eagerly received. Year by year 
we shall add still further to our knowledge of this once 
distant country. We shall find the sources of its mighty 
rivers ; we shall follow the shore of the wondrous north- 
ern sea ; on every hand we shall make acquisition of new 
and abundant treasures of science, which shall continue 
to enrich mankind when our lost millions have been long 
forgotten. If these are to be the results of the acquiA- 
tion of Alaska, I am confident that, whatever may be the 
doubts of statesmen or the lamentations of economists, 
there will be consqlation and satisfaction in the TT^ii of 
the Geographical Society. 
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Mb. PBESEDBirr, Ladies and Gtentlekbk : It may be 
well to prefiEU^ the subject that has been announced, that 
is, my own explorations in the Rocky Mountains, by 
some general considerations of this great mountain sys- 
tem of which they are but part As ygu are aware, this 
mountain system which stretches along the western side 
of our continent is the grandest on earth, considered in 
its geographical extent, in its scenic aspect, in its econo- 
mic imi)ortance to the world. Extending as it does from 
Cape Horn upon the south to the Arctic ocean on the 
north, bristling as it does nearly its entire length with 
volcanic peaks, extending into the cold regions of the 
north from the regions of the Tropics, having every 
variety of vegetation, it has concentrated in it all the 
various featxires we will find elsewhere in other mountain 
chains on the Globe. But that is not all. That is really 
the great store-house of the precious metals at the present 
time. Nearly all the precious metals of the world come 
from one or another portion of this great chain. 

Stretching along the western coast of South America is 
a comparatively narrow chain — we call it the Andes. 
There we find the highest volcanoes on the earth. Then, 
sinking in height along the Isthmus, the continent 
shrinks in width, so that in one place from ocean to 
ocean it is only thirty miles wide, and in several places 
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the altitude throngh gaps is not more than five or six 
hundred feet. At the gap between Virgin Bay, on Lake 
Nicaragua and the Pacific, it is but a litle more than four 
hundred. In fact, along that portion of the country, 
extending some 1,400 or 1,600 miles, there are numerous 
low gaps, so that no less than nineteen or twenty routes 
have been proposed for canals, and quite a good many 
railroad routes have been projected. North of the Isth- 
mus of Tehuantepec this chain spreads out like a fan 
across Mexico, attaining its greatest width in the United 
States along about the fortieth parallel, or about where 
the Pacific railroad crosses it. North of this point the 
western members of it take a more northerly course, and 
the eastern members more north-westerly. It becomes 
narrower again, and, after passing on into British Colum- 
bia, the chains of the northern part have never been 
studied nor mapped. In Central America and Mexico 
there are many active volcanoes ; but as we get further 
north within the limits of the United States, throwing out 
Alaska, there are more volcanoes, extinct, not active. 
There are no active volcanoes, in the popular sense of the 
word, anywhere in this mountain system in the United 
States, but there are a great many mountains that are 
extinct volcanoes, and which show signs of their volcanic 
action in a variety of ways, by hot springs and by steam 
vents. Lassen's Peak was smoking and steaming in 
1856. Mount Shasta has one near its summit. I was 
told by the Indians that the Indian name, '^Shasta," 
meant smoking. Mount Hood, Mount St Helens and 
Mount Rainer are all of then^ not only extinct volcanoes, 
but showing in their old craters still signs of their 
activity in hot springs and steam vents. Along the 
northern portion of California and the western part of 
Idaho there are extensive overflows of lava. There is a 
single patch of lava in northern California which covers 
nearly 10,000 square miles. Mount Shasta, the highest 
point measured in the United States except one, is over 
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14,000 feet — the grandest peak in some respects in the 
United States. Volcanic materials have been piled up ' 
entirely since the cretaceous period. You take out of 
these rocks fossil shells marvellous in their perfection, so 
perfect that they still show the gloss upon their surface : 
nacre^ as the conchologists call it. 

Passing to the north of the mountain we find the same 
strata running through it. The whole of this mountain sys- 
tem, that is found within the limits of the United States, was 
formerly known under the name of the Rocky Mountains. 
I don't know who first used the name, or why it was 
used. Why they should be called Rocky Mountains I 
don't know. They are not rocky more than other moun- 
tains. Only thirty years ago we used to hear of the 
Rocky Mountains of California. Nuttall, the botanist, 
who visited that region in 1835 and 1836, spoke of them 
as the Rocky Mountains. Now, we no longer apply 
the name to any of the western mountains, and it is 
applied only to the extreme eastern portion of this great 
mountain system ; for it is the eastern portion which 
forms the back bone of the Continent ; and that is the 
.portion we now generally call the Rocky Mountains. 

There has long been a romantic interest attached to 
this very name ; the height of the regions, the uninhabi- 
table, inhospitable peaks, its fierce animals, its wilder 
and fiercer men ; the great distance of some portions of 
these ranges from navigable waters — all have combined 
to throw around it a peculiar charm of romance. 

I will say a few words about the other high peaks of 
the United States. I have hung up these diagrams. 
This one represents, nearly, the river system of that por- 
tion of the United States lying west of the ninety-ninth 
meridian. I have drawn on it the river systems, and 
simply the location of a few of the more marked high 
peaks. Now, as I have said, this portion, which is a few 
miles wide on the fortieth parallel, is a little narrWer to 
the north and a little narrower to the south. This moun- 
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tainons portion of the United States embraces an area of a 
little over a million square miles. The western members 
of this we call under the name of the Cascade Range, until 
it strikes the boundary of California, and then we call it 
the Sierra Nevadas. The eastern members of it we call 
the Rocky Mountains. The Sierra Nevadas are only 
broken through at the northern portion by the Columbia 
river. We can hardly call it broken through here at the 
south, because the Colorado passes down behind it. The 
Rocky Mountains pass down through here [indicating it 
on the map]. They drain everywhere; east into the 
Atiantic, and west into the Pacific. There is a popular 
belief that when you cross the Rocky Mountains you are 
in the great basin. It is not so. If you cross south of 
Fremont's Peak, you only get into the valley of the 
Green river. If you cross north, you get into the Colum- 
bia valley. West of these lines is another little range of 
mountains, which we call the Wasatch, which forms the 
eastern rim of the basin. The basin does not extend 
north of Utah and Nevada. 

A few words more about the western chain or Sierra 
Nevadas. This is the grandest one in its scenery, and 
has also the highest peaks. AU of the high peaks are 
extinct volcanoes. A few of them have been measured. 
First, on the north, is Mount Baker, which has never, as 
yet, been ascended. It has recently been reported by 
Prof. Davidson as 10,719 feet. I take this number from 
the newspapers containing his report^ wliich he made 
before the California Academy of Natural Sciences, a 
short time ago. From the same authority we have it 
that Mount Rainer is 14,444 feet, measured trigonome- 
trically, which is the most unsatisfactory way, unless it 
is measurement by boiling water on the summit. Geo- 
graphers will understand what I mean. There are various 
difficulties in the way which I have not time to explain. 
We must know the height of the base, and it is very 
difficult to get a base near the mountain ; but it seems to 
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me the laws of refraction are not well understood. Cer- 
tain it is that all our western mountains that have been 
thus measured have, with some rare exceptions, not 
proved anywhere near so high as they have been- made 
by these means of estimation. 

Mounts Baker, St. Helens and Adams have not been 
measured. Mount St. Helens was ascended this summer 
by one of Mr. King^s party. Mr. Emmons, also, ascended 
Mount Rainer. The difficulty consists in getting to the 
base. You have to go through a very great distance of 
dense forests, with large amounts of fallen timber. Mount 
Hood has been measured. That was the mountain which 
was formerly called the '' monarch of American moun- 
tains"— 16,000, 17,000 and 18,000 feet high, of which the 
latter number was by far the most popular belief ; and, 
indeed, one called it 21,000 feet high. It was afterward 
measured by Lieut. Williamson, connected with the corps 
of engineers, who has spent some years in elaborating the 
laws of barometric pressure, and he made it only 11,225 
feet high. It was measured again by one of Mr. Bong's 
party, last summer, and they made it almost precisely 
the same height. It was also measured by Prof. Collyer, 
of Oregon, and he made it almost precisely the same. 

Passing into California, we have the high peak of 
Shasta, which I had the honor of measuring in company 
with Prof. Whitney, 14,441 feet high. South of this is 
Lassen's Peak, not so high, but probably commanding a 
better view than any other mountain in America. I was 
on the Peak twice, the second time passing ten hours on 
the summit. I went up in the night, so as to be there at 
sunrise. Knowing the topography, we took opportunity 
at sunrise to get bearings on the most distant points, 
which, afterward drawing a line from each of the most 
distant points around the horizon, encircled an area of 
more than 47,000 square miles. I know of no other point 
in America where so great an area can be seen at any one 
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place. , The monntain, however, is not very high as com- 
pared with others. 

Then passing sonth we have Pyramid Peak and Wood' s 
Peak, neither of them reaching quite to 11,000 feet. Then 
a great mass of peaks lying just back of Yo Semite, 
reaching 13,000 feet. As Mark Twain says, when you get 
to Yo Semite don't think you have got to the end of the 
scenery ; you are just on the edge of it. Yo Semite lies 
in the centre of the chain there, or the centre of the chain 
is in the centre of Yo Semite valley, almost within a mile 
of it. But by continuing your trip back of Yo Semite 
(there is a good trail, used by packers to get across the 
Yo Semite valley to Mono lake), you come to a point 
where travelers can reach a greater altitude than in any 
other place in California ; and there is no other place 
where you can get so high with so little labor as on that 
trail on that peak. You will find the other mountains of 
California much too rough for comfort. But on this, even 
ladies, with good lungs and sound hearts — I speak physi- 
cally — [laughter] can get to the top of Mount Dana, 
which is 13,227 feet high, with considerable ease. One 
little girl, only six years old, has made the ascent. I 
persuaded a cripple to ascend a mountain 12,000 feet high. 

There you have a very extended view of scenery, 
embracing the western slope of the Sierras. You see the 
great central valley upon the west, and you may get 
views there extending vastly further than any you will 
find in the Rocky Mountains, with comparatively little 
fatigue. If any of you go to Yo Semite, don't be satisfied 
with that ; but if you want to get a good view of the 
country, go upon the outside, look back, and see the 
grander peaks and snow-fields and forests lying back 
towards the crest, — Mount Dana, 13,227 feet. Mount 
Lyell, 13,217 feet, etc. Messrs. Gardner and King mea- 
sured others in the vicinity not quite so high ; a little less 
than 13,000 feet, which I have not marked here on the map. 

South of this group, I will remark, there is not a gap 
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known less than 11,000 feet for 150 miles. St. Bernard, 
in Switzerland, which is called an exceedingly lofty pass, 
is only 8,200, while here is a chain where there is not a 
single pass below 11,000 feet for 150 miles. The chain 
culminates at this point, and here is the highest moun- 
tain in the United States, which we named for our chief, 
Prof. Whitney. Mount Tyndall, lying near it, is 14,380 
feet high, and Mount Brewer 13,886 feet. Nobody has 
yet been upon the summit of Mount Whitney ; but Mr. 
King attained an altitude of 14,740 feet. In thi& cluster 
of peaks there are a dozen peaks above 14,000 feet. It is 
somewhat interesting to know that the lowest point in the 
United States is not far distant from Mount Whitney. 
The United States and California Boundary Commission 
got in there by mistake, and took barometric observa- 
tions. The valley is probably 70 or 80 feet below the sea 
level. It takes its name from the fact that several emi- 
grant trains which got in there have miserably perished: 

The Sierra Nevadas are superior to the Rocky Moun- 
tains in scenery. You have there grander forests, greater 
fields of view. Of the mountains of the Great Basin I 
shall not attempt to speak. They have a scenery entirely 
their own. I have never ascended any of the higher 
peaks. 

We will now consider the Rocky Mountains. There 
are enough mountain peaks there to satisfy the ambition 
of all the young explorers which the United States can 
produce for many years. While there are certain fea- 
tures in common, there is a marvelous difference in them. 
Each peak has a personality of its own. They are much 
alike in this. You have during the summer season a 
marvellously transparent, clear air, so that it offers no 
impediment often to the most distant view. You have, 
furthermore, a very large number of very high peaks. 
You have peculiar features of vegetation. But I might 
say that the most characteristic feature of any of these 
mountains is the vastness of the scene. Those of you 
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who have visited Switzerland aud been upon the high 
Alps, or upon the Alps which are not so high, the Rigi 
or the Faulhorn, for instance, know how enthusiastic 
tourists become. You go up there, and they say, " Why, 
that peak is forty miles away, and that one is fifty !" and 
you feel exhilarated and enthusiastic. But when you get 
upon the loftier peaks of the Rocky Mountains you 
accomplish it with much more fatigue. You have got to 
go a longer distance to get up there than you have to go 
in Switzerland, on account of the civilization that you find 
there. When you get to the top you have a vastly wider 
view. It is not only impressive^ but oppressive. On the 
top of the Svidss -peak I felt like jumping up and shout- 
ing, but upon the Bocky Mountains I felt like sitting 
down, and saying never a word. It is easy to see why 
this feeling should come over one when you have seen the 
two countries. I might say that while Switzerland 
embraces an area of 16,240 square miles this region 
embraces an area of 1,100,000 square miles. These 
figures, however, don't convey an accurate idea of the 
difference in vastness between the two regions. You 
don't appreciate it. I can show it in another and better 
way. I brought along the government map of this west- 
ern region. It embraces the whole region west of Lake 
Superior. This is known as Warren's map. I now pin 
on that a little piece of black paper which represents the 
size of Switzerland, plotted on the same scale. As I said 
before, in round numbers one is 16,200 square miles, the 
other about 1,100,000. The various authorities differ by 
more than 150,000 square miles — ^nearly ten times the area 
of Switzerland. 

But I am taking up too much time with these prelimi- 
naries. 

Next is the Rocky Mountains — that is, the eastern 
chain. The earliest writers speak about it as not a conti- 
nuous chain, but groups. If you read the old accounts 
of these hunters, or the missionaries — of Dr. Whitman, 
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Dr. White or Dr. Parker — any of those persons, you 
will find they all speak of the groupy character of the 
mountains, the grouping of the peaks, and the passes 
between them ; but if we examine them on a grand scale, 
we will find there are two great groups. The first is the 
northern one, embracing several distinct and minor clus- 
ters. The other is this great group — the southern group. 
Of this northern group there has been, as yet, only one 
point measured. It was this point [indicating it on the 
map], a peak that was first ascended by Capt. Bonne- 
ville, I don't know how many years ago. It was pro- 
nounced more than 18,000 feet. It was called then Union 
Peak^ Afterward it was ascended by Col. Fremont, and 
found to be 13,570 feet. It is in many respects the most 
interesting mountain of the whole chain. It is in a region 
that has vastly more snow than the southern Rocky 
Mountains. It is a peak that has been known longer. 
That group of peaks was described as far back as the 
days of Lewis and Clark. After Fremont ascended it, it 
went on the map as Fremont' s Peak, and remained on 
all the government maps by that name until the time of 
the war, when Fremont, politically, was under a cloud 
for a little while, and then some of the government maps 
left off his name from the peak, and put on again the 
name of Union Peak. The later government maps have 
restored Fremont's name and put the name Union Peak 
to a peak some distance north-west in the same chain. 
What makes that mountain especially interesting is, it 
was then, and by all previous travelers, supposed to be 
the highest of the Rocky Mountains, and it was not 
known until the explorations of Dr. Parry, long after- 
ward, that it was not the highest peak of the Rocky 
Mountains. It was a dogma of geographers that the 
greatest rivers rose on the highest land. Here, I am told, 
within a mile of each other, are the head waters of the 
Columbia, the Missouri and the Colorado. The three 
rivers rise and find their way to the Pacific through the 
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Colnmbia. Upon the north-east side rises a little river 
known as the "Wind River." Prom this point to this 
[indicating it on the map] is known as the Big Horn. 
Then the Yellowstone ; next the Missouri ; finally, the 
Mississippi. The Missouri river proper, under that name, 
does not extend to the Peak. 

West of Fremont's Peak are three volcanic peaks — as 
far as I can ascertain, the most important volcanic peaks 
in the group. There are peaks which are supposed, by 
hundreds, to be higher, even, than Fremont's Peak, 
because they are sharper, and sharper peaks are generally 
estimated to be higher than broad ones. Near Laramie, 
the peaks are more rounded. Sandstones extend almost 
entirely across the chain. South of this gap, which you 
all know is where the Pacific railroad passes, we have 
this other large group of peaks lying in here [indi- 
cating it on the map], of which only a portion have 
been explored, while off in this direction is a great 
unexplored region absolutely unknown to geographers. 
Of this set of peaks there have been quite a number 
measured. Of the northern group but one, Fremont's 
Peak, has been measured. Let me remark here that that 
is the only peak above 13,000 feet that has ever been 
measured by any United States military officer. Up to 
this time twenty distinct peaks above 13,000 feet have 
their heights recorded and made public. Of these there 
has been only one measured by any military officer of 
the United States. Mr. King* s party, although working 
under military authority, are civilians. They measured 
some other points more than that, but they have not, as 
yet, been made public. About six or seven years ago 
Dr. Perry, the botanist, from Davenport, Iowa — who is 
now down at San Domingo, by the way — ^alone, with his 
own resources, with his barometer on his back, traversed 
a portion of the Rocky Mountains here, and contributed 
by far the most important number of high altitudes that 
any person had as yet done. Taking these peaks in here 
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[indicating it on the map], he estimated Long's Peak at 
14,056 feet. Four years ago it was ascended by Mr. 
Powell, of Colorado fame, in company with Mr. Byers, 
of Denver. They took up a barometer, but did not, 
unfortunately, take complete observations so as to know 
Us actual height; but Prof. Whitney calculated, from 
these imperfect observations, that it was about 14,050 
feet, coming very near Dr. Parry's measurement. 

There is a little peak north-west of . this, known to 
hunters by the name of Yelie's Peak, found to be 13,456 
feet. This was measured by Dr. Parry. West of it is 
another peak. Mount Audubon, measured by Dr. Parry, 
and estimated to be 18,402 feet high. Next comes Parry' s 
Peak, 13,133 feet high, and next Gray's Peak, 14,145 
• feet, or, as measured by Dr. Parry, 100 feet higher. A 
little further south is Mount G-uyot, 13,223 feet, and 
Mount Rosalie, which is probably about 13,000 feet. 
Here is Mount Guyot, and here is a mountain command- 
ing a most exquisitely beautiful view, known as Silver- 
heels, which is 13,660 feet. Then comes Mount Lincoln, 
called the highest peak of the Rocky Mountains for a 
long while, 18,000 feet. Why this 18,000 feet should be 
applied to all mountains I don't know. You see Yelie's 
Peak and the mountains of British Columbia, — tliey are 
all put down at 18,000 feet. Pike's Peak was first called 
18,000 feet ; Mount Shasta was also first called that. Near 
Mount Lincoln is a peak sometimes called Quandary 
Peak, sometimes McCoUough's Peak, sometimes Ute 
Peak, and one man called it Hoosier Peak. South of 
Mount Lincoln the chain stretches along here quite high. 
We were on a peak here called Horseshoe Peak, from a 
peculiar amphitheatre in its side. The peak is 13,806 
feet high. Down here on the west is this great isolated 
mass of Pike's Peak, 14,218 feet ; then the Buffalo Peaks, 
not measured. We ascended two peaks here, in a region 
not before explored, which we named for our universitito, 
the northern one Mount Harvard and the southern one 
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Mount Yale ; the former 14,270 feet, the latter 14,078 feet 
I have enumerated now all the peaks whose heights are 
above 13,000 feet, which have been accurately measured 
and published to the world, in the United States. In 
other words, there are twenty peaks whose heights are 
above 18,000 feet, and, as I have enumerated them, ten 
above 14,000 feet. 

I have already remarked that we have very few 
volcanic eruptions in the Rocky Mounfioins. Before 
I consider these peaks, a word more about the chain 
as a whole. And perhaps I cannot do better than 
to speak of the plains, for they are really a part of 
the mountains. This plain, which stretches 600 miles 
west of the Missouri, is not level. Its western edge 
is tilted up against the mountains. It is really a part of « 
the mountains. If you don' t believe it ask ^ ^ Uncle Sam, ' ' 
who paid roundly for a road over a portion of these plains 
simply because it was high. The mountainous bounda- 
ries of the Pacific road commenced where, in height-, they 
were mountains ; in other respects, hardly so. If we pass 
west, on the Pacific road, these plains seem as vast as the 
seas. They are wonderfully interesting, but this interest 
does not wear. To me the impression was the same on 
the plains as on the sea ; everything except sea sickness. 
Here is the deck of the ship. You see just out two or 
three miles, and that is all you do see. This visible hori- 
zon travels with you. You go out of the captain's door 
every day to find how your horizon is. You are a little 
excited one day to see a sail. It comes up higher and 
higher as you approach it. Finally you dip your flag to 
it, and you watch it until the hull goes down ; then the 
sails, and finally, before night, it drops out of sight 
behind you. There are exactly the same efTects on the 
Pacific road. There is one place where for more than 
forty miles there is not a bend in the track. In the 
spring it is green, in the summer it is ashen gray. You 
sit upon the back platform and you see these two shining 
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bands of iron, which, as yon pass rapidly onward, seem 
to come closer and closer together, nntU they almost meet. 
You see the telegraph poles, which also come nearer and 
nearer together. Yon see these same two shining bands 
of iron ranning on ahead,, these same telegraph poles. 
This horizon travels with you until at last it is quite an 
item of excitement when you see a little lump coming up. 
You want to know what it is. As the train comes up 
you find it is quite large. As you approach still nearer 
you will find a large windmill to draw up water ; and 
you find a little station, and alongside of that five or six 
soldiers to impress the Indians with the power of the 
United States army. But you leave the station, after you 
take up your water, and finally it sinks down below the 
horizon precisely as a ship does at sea. You follow this 
course hour after hour — all day. You wake up the next 
morning, itnd you are in a little rougher countiy. You 
get to Cheyenne. You see a long peak in the distance. 
You are told that is the Rocky Mountains, but you see 
no mountains, although in reality you are nearly 200 
feet higher than Mount Washington. You see no moun- 
tains, except in the distance ; supposing we are south of 
Denver, and you start north on the stage. There is ft 
railroad up there now on which to go to Denver The 
road follows along up here [indicating it on the map]. 
The plains come up to the base of the mountains, and that 
portion of the Rocky Mountains is perfectly well defined. 
It seems to me that the plain comes up to the mountains, 
as plainly defined as the floor to this platform. 

With the foot hills the mountain character instantly 
begins. There is scanty tree vegetation. You are trav- 
eling north from Denver toward Cheyenne. When you 
get along upon some of these places, along up here [indi- 
cating it on the. map], you see north of you a black line 
lying against the horizon, which, as you go north, keeps 
looming up higher and higher. At last it seems like a 
gigantic railroad embankment which you can see thirty 
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miles away. You have been watching the mountains all 
the time on the left. As you left Denver there they were 
rugged. Here are these great peaks with patches of 
snow on them glittering in the morning sun. North of 
Long's Peak they change in character. They are not so 
high. The tops are round. They seem to be made of 
softer material. They have yielded to rains. But just 
where they are ge4;ting the lowest you come to this great 
embankment, and that is just what it is, an embankment 
which stretches out between the North and South Platte. 
The plain rises to meet the mountains, and the mountains 
sink to meet the plain, until a man cannot tell when he 
leaves the plains and when he meets the mountain. 
*' Uncle Sam " could not tell, when he paid for the rail- 
road. As you are all aware, the engineering difBculties 
did not exist in the Rocky Mountains. The troubles of 
engineering lay in the mountains west, the Wasatch and 
Sierra Nevadas. The measurements I have spoken of 
were taken in 1869. Professor Whitney took out three 
or four students from the mining school of Harvard Col* 
lege. I went out with them. We were well supplied 
with • instruments to do the work completely, and we did 
it as completely as though we were under pay. We 
made the survey as complete as government surveys are ; 
and with the charm that there was no "red tape" about 
it, as we paid our own bills and were perfectly inde- 
pendent. 

We took out six or seven barometers, four chronome- 
ters, a portable astronomical transit and a small transit, 
theodolites, and everything necessary. The scene of our 
explorations was the region of South Park and the head 
of the Arkansas Valley. We wished especially to exam- 
ine South Park. Sai\ Louis Park, the largest of them all, 
lies further to the south. 

Next, a word about South Park. That is the most 
beautiful of them all. Imagine an inland lake thirty 
miles wide and between forty and fifty miles long, perched 
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up high among the mountains, 10,000 feet, with moun- 
tains about it on either side 13,000 and 14,000 feet high, 
and grand old glaciers coming down about it, the glaciers 
and rains wearing the mountain's side. Finally, the lake 
is filled up, leaving a grassy plain. The ridges which ran 
down into the lake become as would ridges running down 
into a grassy plain ; and that is what it is — an old lake 
filled up, nearly fifty miles long, with little tongues of 
ridge running down in it, with high mountains around 
about the outside, between it and the great plain a mass 
of rugged mountains made up of gneissoid rock, the 
streams which run through it cutting deep canons through 
it. That is the prettiest of the parks. Middle Park is 
neither so large nor so smooth. It is made up of round 
hills. This front range of foot hills is the range in which 
the most of the mining regions of Colorado are found, 
although further north the mines extend clear back of 
the crest. I dare say, ^hen the country is fully explored, 
mines will be found scattered through as far as these 
metamorphosed rocks extend, and such rocks make up 
the most of the chain. 

The tree vegetation is entirely of cone-bearing trees. 
You see pictures in the papers of that portion of the 
Rocky Mountains, and you find oaks and other decidu- 
ous trees there represented, but they do not exist in 
reality. Oaks, anywhere in that part of the Rocky 
Mountains, are unknown. No botanist has ever brought 
back so much as a leaf or an acorn from there. The only 
hard wood is a species of alder ; but in the mountains 
are the spruce and pine. The magnificent firs of Cali- 
fornia do not occur. They are made up of comparatively 
small trees. We have here pretty large forests, but not 
at all comparable with those we find in California. The 
upper edge of the timber line is well defined at about 
11,000 feet. Some of you may be wanting to go out there 
on a pleasure trip, and would like to know about the 
game. Well, there is an abundance of game. The 
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monBtain buffalo is about extinct. They formerly 
ranged quite abundantly, but the miners have come 
and have driven them out of the country. I am now 
speaking only of that portion around the parks. Deer 
are quite abundant — an occasional elk. We saw three, I 
believe, in six weeks. Grizzly bears are a little more 
plenty, though nothing like so large as those in Califor- 
nia. Those we saw I did not wish to disturb. Indians, 
ditto. There is a good deal of game there for those who 
are fond of shooting r turkey, grouse of various kinds, 
and the streams are filled with trout, looking at men as 
they go by and almost asking them to drop a line. 

But if you have a taste for entomology, and are there 
in the season, vastly more abundant than all else are 
flies, more rapacious, biting to an extent — I dare not tell 
you how bad, setting your animals frantic, provocative 
of profanity among the men. They are extremely numer- 
ous. If you kill one it does no' good, a thousand will 
come to his funeral, and hold a ^' wake" with music, and 
feasting upon the luckless victim. They are really the 
most serious drawback in the Rocky Mountains through 
a portion of the year. 

A word now about one or two of these peaks in detail. 
Here is Mount Lincoln. Here is the park, numerous 
streams running down into it. When I spoke about 
oaks, I should have mentioned, that one deciduous tree 
or bush does grow there — the ** trembling ash,'* as it is 
called there. And in these little groves is just the place 
to shoot deer. The Great South Platte takes a detour 
down to Pike' s Peak, and rises here between Mount Ian- 
coin and Quandary Peak. Just at the entrance of the 
park, following down the river, is a town ; it used to be 
called * ' Fair Play. ' ' A great many miners went in there, 
and whether it was not considered just the best name I 
dotft know, but it is now called "South Park City." 
All through the Rocky Mountains you have evidence of 
a grand system of local glaciers in former times, but they 



Several Towns Now Desebtbd, 209 

* 
have entirely passed away, leaving only their moraines. 

I saw no moraines in Switzerland so finely developed as 
those in the Hooky Mountains. Passing up this valley 
you get a great many picturesque views. You come to 
** Buckskin," formerly ^^ Buckskin Joe," and "Mont- 
gomery," two mining towns quite noted a few years ago 
for their mining wealth. I shall not describe those towns 
now. To use a California phrase, they are "played out." 
Buckskin Joe, which had its four or five thousand inhabi- 
tants, its theatres and banks, polled twenty-three votes at 
an election, just before we were there. There are still 
standing in the town of Montgomery seventy houses. It 
polled one vote, at the last election, and he had to go 
over to Buckskin to vote. The miners supposed mines of 
great wealth lay all around there, and so they built their 
houses. They began to dig holes, but finding that the 
anticipated nuggets were not there they abandoned the 
town. We camped in Water street, at the comer of 
Main street, and took possession of a store — a room as 
large as this — with a sign up, "positively no trust." 
We built our fire in front of the store to cook our pro- 
visions« for of course we took the proper equipments for 
camping. We did not take a tent up there, however ; 
that was unnecessary. We went foraging around. Seve- 
ral fellows brought in chairs, and we soon had everything 
luxuriously. We found no provisions abandoned in that 
way.. It was a curious place. Here a big sign, " Rocky 
Mountain Market;" there was the "Eldorado Hotel." 
Unlike most mountain places there were several saloons 
there. There was also a sign waving to and fro in the 
wind. It was a barber's shop ; precisely whom to shave 
I don't know — miners rarely shave — perhaps eastern 
capitalists. 

But although the town is deserted we found one house 
occupied by a most hospitable man, and from him we got 
all our information. The people who had built the town 
had built a good road up to it. I mean by that, passable 
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to a wagon. You could ride your horses up to above 
timber line. We made the ascent with comparative ease. 
It is about 14,000 feet, and, being the highest of any there, 
it gives the widest view. There is a similarity of views 
from all these peaks, but no two are alike. From this we 
look down on one side on the South Park. We look 
over into the valley into the head waters of the Arkan- 
sas ; but it is in this direction — north — that we have the 
grandest view, and the highest landscape. Some matters 
piay interest naturalists here. On nearly all of th^se 
peaks, to me the most interestmg feature of animal life 
was the grasshopper. They occur in enormous numbers ; 
and when you ascend one of these peaks on a warm day, 
in the right season, you will find grasshoppers as far up 
as you can see. We were up there on a very warm day. 
I lay down on my back. Now I suppose most of you are 
aware that if you look up into the sky on a warm day 
and have the sun screened from your eyes by the comer 
of a building you can see insects in the air. Here I could 
see numberless crowds of grasshoppers in the air. They 
fly up on the mountain, and if they alight on the snow 
they get chilled and cannot get away ; and when the snow 
disappears in the summer the carcasses are exposed, 
making a stench which is positively unpleasant I was 
a little amused by one thing about it. On the coast of 
California we use^d occasionally to come across a dead 
whale. That smell once smelt will never be forgotten. 
It is very considerable and very peculiar. Now, I had as 
my companion Mr. Hoffman, who had been in Califomia 
with me on my former trip, and the first time he came to 
the place he sniffed the air, £ind finally sung out, ^' dead 
whale 1" and I don't know anything else to which I can 
compare the stench of these grasshoppers except dead 
whale. It had precisely the same flavor. If any of you 
go up the Bocky Mountains after smelling dead whale 
you will notice the similarity at once. 
Bottle flies are quite abundant on the sunny slopes. 
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In some respects these mountains down here are more 
interesting [pointing to Mount Yale and vicinity]. They 
are more rugged. Arkansas Valley lies more than 1,000 
feet below South Park. From what I have said you have 
no grand slopes in the Rocky Mountains like these 
the Sierra Nevadas, because the base is so high. At 
Mount Shasta you have 11,000 feet lying before you 
in grand slox)es. Not so in the Rocky Mountains. 
You have no such slopes. It is very rare that you 
get a sloi)e of more than 4,000 or 6,000 feet. Enough 
you may say for an ordinary climbing, but nothing 
Jike the California Mountains. I did not ascend 
Mount Harvard, but I was on Mount Yale, which 
is the sharpest, from Arkansas Valley, doing so after 
quite a fatiguing trail, and obtaining upon the whole 
rather a more picturesque view than from Mount Lincoln. 
The summit of these peaks is generally made up of splin- 
tered rocks that have been shivered by the frost. Between 
them you can occasionally find mosses gi^owing as high 
up as 13,000 feet ; snow banks lie around in large masses, 
differing in different years, for the amount of snow that 
falls is very capricious. Occasionally you come across 
patches of snow of a red color, tinged by a small plant 
which may occasionally be found in the snow in the Alps. 
I have examined it on numerous high peaks of the Rocky 
Mountains. Streaming down between Mount Harvard and 
Mount Yale is a stream which was once a glacier of mag- 
nificent form. I rode up alongside of one of the boulders 
on the moraine^ and, dismounting, measured it. It was 
twenty-five feet high. 

One feature of all these peaks is the stillness. What is 
there to make a sound up there t Nothing but the winds 
or the echoing sounds of the streams below. On a peak 
14,000 feet high the barometer stands generally about 
eighteen inches. The breath comes quick and fast The 
pulse is ninety, one hundred, one hundred and ten. The 
sensations are not so unpleasant as we generally hear 
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them described. The principal diflScnlty is a lack of 
what you call wind, in climbing. To ascend a slope 
2,000 or 3,000 feet high a man puffs considerably. It 
seems as if the thin air refased to sustain him. The 
dangers of mountain climbing it seems to me are errone- 
ously exaggerated. I have ascended many high moun- 
tains, and yet I can tell of no narrow escapes. It is a 
very different story. It is a story of hard work ; unro- 
inantic hard work. Getting up a slope requires sometimes 
forty or fifty hours of hard work, sleeping out in snow and 
rain, eating provisions which you would not eat at Del- 
monico's, to say the least, and not always enough of them. 
It is unpoetical hard work. Richly paid you are, to be 
sure, when you get to the top, but I did not lose 'my 
scalp, I tumbled off no precipice, though I came pretty 
near it a few times. 

But what is the most necessary for a successfal moun- 
tain explorer is good, strong muscles, powerful lungs and 
a stout heart, because, strangely enough, persons are 
troubled with palpitation of their heart if it is at all 
.affected. One needs, also, a certain amount of zeal. You 
must feel that it is going to richly repay you, or you will 
hardly do it. 

There is one more peak that I will si)eak of. If any of 
you visit the Rocky Mountains, the best peak for the 
ladies to visit, and the most magnificent peak, with 
the least labor, is Gray's Peak. Here [pointing to the 
map] is the city of Denver. Near it comes in Clear creek. 
Along it are the most prosperous mines of Colorado, 
and the most prosperous mining towns. Gteoi^town lies 
about here, and in Georgetown you will find good hotels. 
Stages run every day. We had rooms with wash-stands 
in them, and looking-glasses ; why, it was quite palatial. 
Prom Georgetown it is only fifteen miles to Gray's Peak, 
and a wagon road runs up to above the timber line, to 
within three miles of the summit. At an elevation of 
over 11,000 feet there is Baker Mine, with houses where 
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you can find accommodations — accommodations upon 
the floor; still, that is a considerable item. The first 
time we were on Gray's Peak we crossed in a snow-storm. 
In the Rocky Mountains we have a shower every after- 
noon, and attending them are the most marvellous atmos- 
pheric effects I have ever seen anywhere — the cloud 
effects. I have never seen anything to compare with it. 
The variety of cloud-colors and effects produced by cloud 
and storm is positively beyond description. When we 
first made the ascent of Gray' s Peak, a fog came on and 
enveloped us before we got to the top. We were detained 
on the Peak four hours. We stood on the crest, or water- 
shed, the waters running to the Atlantic on one side and 
to the Pacific on the other, from an elevation of 14,146 
feet. During this snow-storm, which was really the after- 
noon shower in the valley 1,000 feet below us, we could 
hear the thunder all around us; then came back the 
echoes from below. It finally cleared away by the clouds 
sinking, thus leaving us above them. Below us it was 
snowing still, and the fierce wind caught the snow and 
whirled it over the Peak in our £Eu;es, and it went down 
into the fog, which resembled a seething caldron below. 
I tore off some oil-cloth to wrap my instruments in, and 
the next day made a second ascent. We were at the top 
by nine o'clock, and remained there six hours ; and, I 
assure you, we were richly repaid. The Peak is about 
fifty or sixty miles frt>m the plain. From the point we 
started, only three mUes distant, we supposed it was per- 
fectly cloudless, but on going to the top we found it was 
not cloudless. On looking out toward the plain, we saw 
clouds stretching away off to the distant horizon ; but 
they were at a lower level than we were, for the plain lay 
about 9,000 feet below us. A portion of this 9,000 feet 
was occupied by clouds. However black clouds are 
below, they are always white on the top. They must be, 
for their tops are in the sunlight. They glisten like silver. 
To the north-west was, as you will perceive, Middle Park. 
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First it was filled with fog, and, as we looked down upon 
the top, it was like a great lake. After a time the fog 
went away, and we saw the rough hill and landscape 
within it ; but by far the roughest portion of the land- 
scape was between the south and west — in this direction 
[pointing it out] — extending off to an unknown distance 
into that terra incognita^ nameless, untrodden, unknown 
peaks, some of them grand and lofty, glistening in the sun. 
Sopris Peak is, possibly, the highest peak in the Rocky 
Mountains; but I don't know. We have no "peals, as 
high as Mont Blanc, with the single exception of Mount 
Shasta. All the peaks lie between 14,000 and 14,300 feet 
high. There is Mount Lincoln and Pike's Peak and 
Mounts Yalp. and Harvard that are that height^ and a 
great many others that cotne up near those figures. 
When you are up on any one you think you are on the 
highest. Now, this is a thing which cannot be acci- 
dental : there must be a great law which regulates it. 
Sopris Peak many suppose to be the highest there; 
but no one has measured it. The Mount of the Holy 
Cross is perhaps 14,000 feet ; but I do not know that. 
It takes its name from two ravines filled with snow, which 
have something the form of a cross, 1,000 feet long. As 
it came toward noon the storm began to come up, and you 
could see storms in the mountains over twenty miles 
away, and hear the distant thunders. Imagine the ocean 
suddenly frozen in a storm, and every wave magnified 
from its tiny height to many thousand feet, and every 
crest a snow bank, and you will have something the 
appearance of this wonderful mountain range to the west 
of this peak. You may ride a horse to the very top of 
it. You may sit upon your horse on the summit of this 
crest, 14,000 feet high. A miner by the name of Irving 
supposed there were valuable mines near the top of these 
peaks ; and at the same time the man must have had a 
most realizing sense of the beauties of the place, for he 
constructed, at enormous labor and great expense, a 
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good trail, by which you may ride to the very snmmit. 
He erected a tent upon the top of one of* them, and shreds 
of canvas are still fluttering in the wind where he used 
sometimes to spend the nights, and could have all the 
beautiful landscape about him. We had to thank him 
for this trail, for it made the mountain accessible to us. 
The second time we were up there, it chanced to be Sun- 
day, and among the visitors who came up were four 
ladies, two of whom had on cloth shoes. I mention it to 
show how accessible the peak is. Prom its top you can 
have a view which is hardly surpassed by any on the 
Rocky Mountains. You look down into both parks. 
You look out on the great plain. You see this little- 
known country along the Grand river. I am fully con- 
vinced that when you reflect upon this and compare it 
with Switzerland, with all its scenic effects, you will con- 
clude that it is not necessary to travel over foreign coun- 
tries to see high mountains and grand scenery. We have 
shown you the size of Switzerland. It has but six peaks 
over 14,000 feet high. Prom Gray's Peak you will see 
more than that number with one glance of the eye. You 
perceive how accessible it is, attended with absolutely no 
danger. Why, you can ride a horse to the very summit, 
and buy the horse, for that matter, at not a very dear 
rate. When all this is appreciated, I am sure that those 
who have been inclined to voyage across the ocean, and 
visit other lands, will turn their attention to our own 
beautiful country, which has so much more of the sub- 
lime, so much more of that which delights the eye of 
man I 
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GEOGRAPHICAL DISCOVERIES IN THE ARCTIC 

REGIONS. 



Letter by Capt C. F. Hall to Chief Justice Dalt. * 



Washingtpn, April 9, 1871. 

To the Hon. Chas. P. Daly, 

President of the American Geographical Society : 

Deab Sib. — Contmaed occupation since my return has 
prevented me from giving you, as you requested, an 
account, in detail, of what I have observed in respect to 
the geography of the arctic regions. With my first voyage 
you are sufficiently familiar, and I have nothing to add 
to what is contained in the ^volume published by the 
Harpers. During the last five years that I have spent in 
the arctic, I availed myself of every opportunity afforded 
me for accurate observation, and I give you the results. 
You will remember that Wager Bay is an old discovery 
of Middleton' s, in 1742, when he was in search of a north- 
west passage. The general outline or rough sketch then 
made remains unimproved to the present day. I 
explored this inlet for sixty miles, up and down, to its 
junction with Rowe's Welcome, and made a series of 
observations from astronomically determined positions. 
Repulse Bay^ though visited by Middleton, and after- 
ward by Parry and by Rae, still remains but imperfectly 
defined. I have, from my own observations, the data for 
a more accurate delineation of the outline of this bay. I 
discovered and surveyed a new inlet in latitude 67°, north 
longitude 84"* 30', a few miles north of Norman's creek, 
of which it may be said to be a counterpart, running from 
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Lyon's Inlet to the eastward. I may be excused for 
expressing to yon the gratification I felt in making this 
discovery, remembering that Parry, in 1821, when explo- 
ring and surveying the opening, to which he gave the 
name of Lyon's Inlet, determined, as he says in his 
narrative, to leave no opening or arm unvisited ; and yet, 
with all his care and the aid of his officers and four boats' 
crews, he overlooked the new inlet I found, from the fact 
that a high island shut out from his view the entrance 
to it. I discovered a bay on the west side of Fox Chan- 
nel, latitude 60'', longitude SI'' 80 ^ which makes west- 
south-west for fifteen miles. This Parry also missed, 
which is not remarkable when we consider that his was a 
marine survey along the west side of Fox Channel to 
Ig-loO'liky an island near the eastern end of Fury-and- 
Hecla Strait. I discovered an important lake, twenty- 
five miles in length, in latitude GS"" 46', north longitude 
82'' west. I call it important, as it abounds in salmon of 
large size, some being six feet in length. It contains, 
also, many other species of fish, some of which, I think, 
have been hitherto unknown. Also, another lake, lati- 
tude 69^ 36', running parallel with Fury*and-Hecla Strait, 
about fifty miles in length. It has two outlets. I fol- 
lowed up Cromer's river, the mouth of which Parry 
discovered, and found its source to be the lake described. 
At the west end of the lake is another outlet forming a 
river, which I followed down to the Gulf of Boothia, 
where the river discharges itself into a fine bay — another 
discovery. It fell to my lot, also, to ascertain the north- 
western part of Melville peninsula, at and below the 
western outlets of Fury-and-Hecla Strait, which may be 
said to complete the discovery of the American continent. 
I discovered a long island, lying to the north-west and 
westward of the western outlet of Fury-and-Hecla Strait, 
and also the coast of the mainland on the north side of 
the above mentioned outlet of the strait, and I found that 
the ^' Jesse isle," laid down and so named on Dr. Rae's 
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chart, at the north of Parry Bay, latitude eO"* 30', longi- 
tude 85° 10 ', is not there. 

Although Parry had his vessels, the Fury and the 
Hecla, near to Amherst Island, in 1832, and sent out from 
there exploring and surveying parties, directing them to 
search, if possible, for the western outlet of Pury-and- 
Hecla Strait, they were unable to find it. In the fol- 
lowing spring, 1^, whilst his vessels were in harbor at 
Ig-loo-lik Island, latitude 69° 21', longitude 82° west, 
Lyon, Parry's associate, undertook to reach the western 
outlet of the strait by means of sledges and dogs ; but 
after journeying for nineteen days he failed to accomplish 
it. In 1847, Dr. Rae left his head-quarters at Port Hope, 
at the head of Repulse Bay, with the intention of reach- 
ing the outlet of Fury-and-Hecla Strait, but before he 
could get there his provisions gave out, and he was com- 
pelled to turn back. I had some reason, therefore, to feel 
gratified when I found myself traversing the very region 
that such intrepid explorers as Parry, Lyon and Rae had 
attempted to reach in vain. 

The next important contribution to geography was my 
discovering an important island, north of Ormond' s Island, 
at the east end of Pury-and-Hecla Strait. What Parry 
has put down upon his chart as the main land, north of 
Ormond' s Island, is an island, but somewhat less in size 
than Ormond' s Island. 

I think that if Parry had known of the existence of the 
channel which is on the north side of the new island, that 
I refer to, he would have succeeded in getting his vessels 
much further to the westward in the strait than he did. 
By passing through this new channel and by keeping 
close to the land on the north side of the strait, Fury-and- 
Hecla Strait, like the passage leading into Wager Bay, 
and like Hudson Strait, in the navigable season, may be 
penetrated by keeping on the north side, whilst the opiKV 
site or south side is incumbered by heavy ice. 

From intelligent Esquimaux, whom I met at Ig-loo-lik, 
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I obtained information about, and sketches of, the west 
coast of Fox's Fartliesty latitude 66° 60' north, up to 
what Parry calls ^^ Murray MaccwelV s Inlety' which is 
near the east end of Fury-and-Hecla Strait. Murray 
Maxwell^ B Inlet^ as Parry calls it^ is in reality a sound, 
or strait, that sweeps around to the eastward, forming a 
large island. If you take your i>encil and continue the 
so-called Murray Maxwell's Inlet to the eastward and to 
the blank in Parry's chart, you will have the delineation 
of the island that is there. To the eastward of the Cal- 
tfiorpe Isles and Cape Konig, you will find the broken 
lines of the land that Parry discovered. He could not 
determine whether it consisted of islands, or formed a 
part of the mainland. From the Esquimaux, who had 
been .there, I learned that it consisted of two islands. The 
nearest approach I made to them was on my visit to Fern 
Island, which you will find upon Parry's chart, attached 
to the narrative of his second voyage. 

At Ig-loo-lik I met Esquimaux who were natives of 
Cumberland Sound, sometimes called Cumberland Inlet, 
which, you know, is on the west side of Davis Strait, above 
Frobisher Bay. These natives made their way to Ig-loo- 
lik by first making a portage from Cumberland Sound 
to a large lake, called upon the charts Kennedy* s Lake^ and 
which, by the way, I may remark, no white man has ever 
yet seen, and then launching their bo-mi-ens (women' s 
boats) upon the lake, which they traversed westward, 
entering a large river, and drifting down it with a swift 
current to Foafs Farthest^ where the river enters the sea. 
From there they turned north and coasted along up to 
the Calthorpe Isles, and from there crossed over to 
Ig-loo-lik. 

From Esquimaux at Ig-loo-lik I also obtained impor- 
tant information of a new bay, that will not only be of 
.interest to geographers, but must, I think, eventually 
be of great value to our commerce. The entrance to this 
bay has only been seen, and is indicated upon the Arctic 
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charts as Admiralty Inlet. Nothing has been known, 
however, by civilized man of the extent of this bay or of 
its character. The entrance is from Barrow's Strait, lati- 
tude 73° 43' north, longitjide 83° west, and the bay 
extends very nearly in a southern direction to about 71° 
north latitude. The west side has a coast line on a 
gradual curve from Barrow's Strait to near its limit, the 
concave on the east, whUst the west side has many bays 
or fords, with some good harbors in them. The bay is 
free from ice every summer, and none of the ice from 
Barrow's Strait ever finds its way into ^t. This bay 
abounds in whales {Balcena MysticettcSj or smooth back, 
the most important to civilized man), in narwhals (the ifea 
unicorn), and in seals. So abundant are the whales that 
the natives sometimes kill, in their rude way, as many as 
five large ones in a few days. The information I derived 
from the Esquimaux has convinced me that this new bay 
will prove as valuable to whalers as Cumberland Sound. 
From 1840 to the present time the product of whalebone 
and oil from Cumberland Sound, by English and Ameri- 
can whalers, has amounted to $16,000,000 ; and as the 
area of the whale fishery is gradually diminishing, the 
fact of the existence of this bay I regard as of great value, 
as opening up a new ground for the prosecution of this 
important industry. 

I also obtained valuable information from the Esqui- 
maux at Ig-loo-lik respecting PoncPs Bay, the western 
prolongation of which, upon our present Arctic charts, is 
miscalled Eclipse Sound. If the testimony of the Esqui- 
maux can be relied upon, and I place the fullest confi- 
dence in it, Pond's Bay terminates in longitude 81° west 
(approximately) ; and the representation upon the Arctic 
charts of a strait from Pond's Bay to Prince Regent's 
Inlet, on the northern part of the Gulf of Boothia, is 
erroneous. 

It has been the supposition of geographers that Davis 
Strait and Baffin's Bay are connected with Fox's Chan- 
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nel by straits. This is not the fact. All the intelligent 
Esqnimaax that I have met in my two voyages assert 
that the land, bonnded on the north by Barrow' s Strait, 
Ti])on the east by Baffin's Bay and Davis Strait, on the 
sonth by Hudson's Strait, and on the west by Pox's 
Channel and Prince Regent's Inlet, is one land, or one 
great island. They know of a much smaller island that 
has Pond' s Bay on its south side, Navy Board Inlet, or 
more properly strait, on its west, Lancaster Sound on its 
north, and Baffin's Sea on its east side. 

My other contributions to geography are, that Dr. 
Rae's Colville Bay, in latitude es"" north, longitude SS"" 
30 ', is not a bay, but very low land ; that his Grinnell 
Lake and Simpson Lake, which he delineates as one con- 
tinuous lake, are, in fact, three distinct lakes ; and, lastly, 
that his ^^ ShepTiarcP 8 Bay^^ extends northerly about 
twelve miles beyond the limit he has assigned to it. 

This, my dear sir, embraces all I have to communicate. 
You will remember that I went out with very limited 
resources, and was more circumscribed for the want of 
means than almost any Arctic explorer. Should I again 
go out, as I trust to do, I hope to extend the area of 
geographical discovery and accomplish something that 
may redound to the credit of our. common country. 

Very respectfully yours, 

C- F. HALL. 
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EQUATORIAL REGIONS OF WESTERN AFRICA, 

WITH MAP. 



Abstract of a Paper, by Rev. Albert Bubhnkll, for twenty-eeven yean 

a Missionary at Gaboon, Western Africa. 



BBAD MAY IOtb, 1870. 

Mb. President akd Gentlemen of the Amebioak 
Geogbaphioal and Statistical Society : A little more 
than seven years since, on the eve of returning to western 
equatorial Africa, which had been the field of my mis- 
sionary labors during a score of years, I had the honor 
of reading a paper before your Society upon that inter- 
esting country. In the closing paragraph, the attention 
of the Society was particularly directed to the unexplored 
regions of Ethiopia, as an important and inviting field 
for geographical research, with the hope that, under its 
auspices, or through its influence, an exx>edition might 
be sent out from this country to assist in lifting the dark 
veil that continued to conceal that vast portion of the 
globe from the knowledge of civilized nations. It seemed 
meet that our nation, which, from its birth, had been so 
intimately, and, alas I often unrighteously, connected 
with Africa and her children, should participate with the 
nations of Europe in the philanthropic work of exploring 
her dark recesses, and of conveying to her benighted 
nations the blessings of Christian civilization, and also of 
sharing with them the valuable commercial advantages 
which it was predicted would follow the cessation of the 
foreign slave trade. 

Although these anticipations have not yet been realized, 
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I am happy, on my return, to inform you that, through 
different agencies, the work of exploring has been gradu- 
ally progressing, from various points — diminishing, every 
year, the terra incognita; rendering it morally certain 
that, at no very distant day, every portion of that vast; 
land will be trodden by the feet of civilized men. 

For the better elucidation of the subject, I have pre- 
pared and suspended before you a map of equatorial 
Africa, representing ten degrees of latitude on each side 
of the equator, and forty degrees of longitude, eastward 
from the meridian of Greenwich to the Indian Ocean. It 
is designed to present to the eye the extent to which 
explorations have been made — the foreign political estab- 
lishments, the missionary stations, and the territory 
which remains to be explored. Through the indefati- 
gable labors and sufferings of a succession of heroic 
explorers — ^from Mungo Park, who perished on the Niger 
in 1805, down to the present — ^the extensive countries 
lying between the Sahara and the equatorial regions have 
been explored, their rivers traced, their lakes and cities 
generally visited. Eastern equatorial Africa has, by mis- 
sionaries and travelers, been pretty well explored as far 
west as the system of lakes, which form a grand charac- 
teristic of that portion of the world. 

From the earliest periods, the sources of the Nile have 
been inde&tigably sought after, and not unfrequently it 
has been supposed that the great problem had been 
solved. But the recent researches of Speke, Grant and 
Sir Samuel Baker, with his heroic wife, have thrown new 
and important light upon the subject. For a time, it was 
pretty generally admitted that the twin lakes, Victoria 
Nyanza and Albert Nyanza, were the long sought-for 
sources of that wonderful classic stream. But more 
recently, that prince of explorers, Dr. Idvingstone, when 
last heard from at Ujiji, on the eastern shore of Lake 
Tanganyika, had almost demonstrated a connection 
between that and the Albert Nyamsa, making the real 
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lake or lakes, the western borders of which may be found 
within 500 miles from the mouth of Gaboon, a little north 
of the equator. Although American missionaries, Eng- 
lish traders and explorers, and French naval oflScers have 
made repeated eflfbrts to reach this lake region during 
the last few years, they have thus far been unsuccessful, 
and our conjectures in reference to this interesting sub- 
ject are based upon native reports. 

Surprise is often expressed that the progress of explora- 
tion from the western coast has not been more rapid. 
But it should be remembered that most formidable obsta- 
cles have impeded this work ; and many difficulties still 
exist. With the exception of the Niger, and its south- 
eastern branch the Benue, which have been explored ; 
there are no navigable rivers extending far into the inte- 
rior. The navigation of the Congo is interrupted by cata- 
racts some seventy miles from its mouth. Ilie same is 
true of the Ogobai. The Gaboon, Moondah, and Mooney 
are comparatively short. 

Until recently, the foreign slave trade has prevailed in 
most of this section ; and the maritime tribes have been 
almost constantly engaged in war with each other to 
obtain victims for the barracoons of the slavers, causing a 
hostile line of tribes between the coast and the interior, 
which it was difficult and perilous to attempt to pierce. 
The most persistent opposition has also been met by 
every explorer from the kings arid chiefs of the native 
tribes bordering upon the unexplored regions. They are 
willing, and often desirous, to have white men visit them ; 
but will use every means in their power, foul and fair, to 
hinder these from parsing beyond them, lest their interior 
neighbors should gain knowledge or strength from which 
their trade or other interests might suffer. But now that 
the slave trade has ceased, and the hitherto belligerent 
tribes are engaging in peaceful commerce, which is fast 
attracting the interior people toward the coast, and the 
facilities for exploring are greater than they have ever 

29 
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sources of the Nile the streams which flow into the Tan- 
ganyika from the south in latitude from 10^ to 12° 6'. 
The western portions of equatorial Africa have, during 
the past quarter of a century, been more minutely 
explored than the eastern portions, though not so far 
back from the coasti, except in the vicinity of the Niger. 
Between the Niger and the Congo, our knowledge extends 
from 150 to 300 miles into the interior, leaving a territory 
about 1,200 miles square yet unexplored, concerning 
which we have no certain knowledge. 

But notwithstanding our acquaintance with the western 
coast of equatorial Africa is confined to a narrower range 
than that of the eastern portion, it is not less interesting 
and important. It has its noted rivers, the Niger and the 
Congo, with numerous intervening streams, several of 
which, though short, are broad and deep, like the Gktboon, 
which is eight miles wide, with a safe anchorage, suffi- 
cient to accommodate all the navies in the world. It has 
its mountains, insular and continental ; Fernando Po, 
Princess, St. Thomas and Annobon, are a range of moun- 
tainous islands, with scenery rarely surpassed. On the 
main land, the Qua Mountains, Sierra del Crystal, and 
Cameroon, the latter rising 14,000 feet, and sometimes 
snow-capped, present some of the grandest scenery in the 
tropical world. 

Eastern equatorial Africa has its magnificent system of 
lakes, which mighty reservoirs supply the Nile and enrich 
Egypt. We are now almost certain that similar interior 
lake reservoirs exist on the western, side, from which 
issue probably the Ogobai, the Congo, and possibly even 
some of the western sources of the White Nile. Of this, 
we have during several years had surmises ; and accu- 
mulating evidence, through native sources, has now 
removed all doubt. We suppose that between the high- 
lands, which extend from the Cameroon to the equator, 
near the western coast, and the mountains that skirt the 
western borders of the Albert Nyanza, there is another 
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lake or lakes, the western borders of which may be found 
within 600 miles from the month of Gaboon, a little north 
of the equator. Although American missionaries, Eng- 
lish traders and explorers, and French naval officers have 
made repeated efforts to reach this lake region during 
the last few years, they have thus fetr been unsuccessfol, 
and our conjectures in reference to this interesting sub- 
ject are based upon native reports. 

Surprise is often expressed that the progress of explora- 
tion from the western coast has not been more rapid. 
But it should be remembered that most formidable obsta- 
cles have impeded this work ; and many difficulties still 
exist. With the exception of the Niger, and its south- 
eastern branch the Benue, which have been explored ; 
there are no navigable rivers extending far into the inte- 
rior. The navigation of the Congo is interrupted by cata- 
racts some seventy miles from its mouth. The same is 
true of the Ogobai. The Gaboon, Moondah, and Mooney 
are comparatively short. 

Until recently, the foreign slave trade has prevailed in 
most of this section ; and the maritime tribes have been 
almost constantly engaged in war with each other to 
obtain victims for the barracoons of the slavers, causing a 
hostile line of tribes between the coast and the interior, 
which it was difficult and perilous to attempt to pierce. 
The most persistent opposition has also been met by 
every explorer from the kings and chiefs of the native 
tribes bordering upon the unexplored regions. They are 
willing, and often desirous, to have white men visit them ; 
but will use every means in their power, foul and fiEtir, to 
hinder these frt>m passing beyond them, lest their interior 
neighbors should gain knowledge or strength from which 
their trade or other interests might suffer. But now that 
the slave trade has ceased, and the hitherto belligerent 
tribes are engaging in peaceful commerce, which is fast 
attracting the interior people toward the coast, and the 
facilities for exploring are greater than they have ever 
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been, we confidently believe that the work so long 
impeded and delayed will be, ere long, consnmmated. 

Here lies the largest unexplored portion of the globe ; 
and he who shall first succeed in traversing it will win 
immortal fame, enrich science, and confer inestimable bless- 
ings upon Africa and the world. A French naval officer 
who recently ascended the Nile to Gondokoro, with the 
' design of crossing the country from the Albert Nyanza to 
Gaboon, perished in the attempt. M. Du Chaillu, whom 
I am happy to meet here, a few years since visited 
Ashango Land, was compelled to retrace his steps, with- 
out accomplishing his ardent wishes ; and now comes the 
report, which we deem incredible,, that the heroic Dr, Liv- 
ingston, proceeding from the Tanganyika to the western 
coast has met a tragic death. We may still hope to hear 
from this remarkable man, and perhaps for him is 
reserved the honor to accomplish the grand achievement 
to which I have referred. 

The temperature of this part of Africa is not as high as 
might be supposed, the thermal equator crossing the coast 
several degrees north of the line. 

The climate of all this region is malarious, and at first 
proved fatal to not a few foreigners connected with com- 
mercial, exploring and missionary enterprises ; but 
increasing sanitary knowledge, and the improvements 
introduced by Christian civilization, are every year ren- 
dering it less and less perilous. Persons of suitable 
constitution may, with proper care, endure many years 
and accomplish much labor ; but still it is not the normal 
climate for white men, and the country will never be exten- 
sively settled by them. The French government have a 
colony at Gaboon, which has become a valuable naval 
station ; the Spaniards have an establishment at Fernando 
Po, the terminus of the English lines of steamers, and the 
English government have a colonial establishment at 
Lagos. All the other places on the coast and ])orts on 



Elephants in Great NuMSSsa. 227 

the riverB are still under native control, and are free to 
vessels of all nations. 

The soil of equatorial Africa, with the exception of 
sandy regions near the sea, and marshy jungles near the 
rivers and lagoons, is fertile and capable of producing 
most of the tropical productions ; but the majestic forests 
are generally yet unbroken, and only a small portion of 
the land is under even the imperfect cultivation which 
the females and slaves bestow upon it. They have no 
horses or cattle, or other beasts of burden, the elephant 
not having been domesticated ; but in most of the villages 
may be seen fowls, and flocks of goats and hairy sheep. 
The grand old forests abound with herds of elephants, in 
the capture and slaughter of which the native hunters 
display much courage and skill ; their bodies are eaten 
and their tusks form an importiint article of trade. The 
lion is nowhere found in this region, but leopards abound. 
Antelopes of various species are common, and almost 
every variety of the monkey tribe, including the anthro- 
poid gorilla, are denizens of the forests and jungles. The 
country is rich in flowers of brilliant colors and birds of 
gaudy plumage. Serpents of enormous size, and poison- 
ous reptiles and insects, annoy and sometimes imperil 
human life. As there are no good roads, or facilities for 
land travel, journeying is mostly on the numerous rivers, 
creeks and lagoons, in boats and canoes, in the manufac- 
ture and management of which the natives show no little 
skill. 

The western Ethiopan tribes are nations of traders. 
While they are averse to agriculture, for traffic they have 
a passion, and in it they are shrewd and active. During 
generatibns past, many of them have been employed by 
the foreign slave traders as factors, to obtain by purchase, 
theft, or war, victims for their horrid piracy. This nefari- 
ous business develo])ed their worst passions, and destroyed 
in their minds the sacredness of human life. Vast regions 
were desolated, and some whole tribes were obliterated, 
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while others remained only in scattered remnants. 
While this traffic remained, there was but little desire 
for any other. It was easier, and more congenial with 
their savage natures, to capture and sell a fellow-man 
than to kill an elephant or to labor and develop the 
resources of their country. But nearly simultaneously 
with the close of our late war and the extinction of slavery 
in the United States, the slave trade, Afric's chronic 
scourge, ceased. A wonderful change is now everywhere 
apparent. The Ethiopian now stands up in his manhood, 
and no longer regards himself and his race as chattels. 
Hundreds of thousands of the people are industriously 
engaged in developing the riches of their country to 
exchange for foreign manufactures. In their native state, 
their necessities were few and easily supplied ; but the 
introduction of Christiai^civilization increases their wants 
and stimulates them to industry and enterprise. This is 
rapidly developing the valuable products of the country 
so much needed in civilized lands, and, at the same time, 
furnishing a vast market for the surplus manufactures 
of Europe and the United States, from a cambric needle 
to a cooking stove, "ftie bark cloth with which they 
were formerly clad is being exchanged for cotton fabrics, 
muslins, and silks, and ready-made clothing of the latest 
style, for both sexes, find a prompt sale. Bamboo huts 
are being exchanged for comfortable dwellings — ^in some 
instances constructed from lumber exported from this 
metropolis. These houses must be furnished with chairs, 
sofas, mirrors, Yankee clocks and other costly famiture. 
As an index of the progress of civilization, I will mention 
that soap, that great civUizer, is coming into general use. 
Twenty *five years ago, American missionaries at Gaboon 
discovered the Indian rubber, and indicated the trade 
which has become vast and lucrative. Its production 
furnishes profitable employment for multitudes of the 
natives — ^men, women and children. The palm groves 
of the jungles are furnishing oil of great value in large 
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quantities. The ivory, ebony and bar- wood are brought 
from the interior, and, as soon as railroad? and other 
means of conveyance are provided, the quantities will 
increase. As Christian civilization advances, additional 
useful and valuable mineral and vegetable discoveries 
will be made, rendering the commerce of equatorial Africa 
unsurpassed in richness. Already the steamers of several 
lines fix>m Great Britain and the continent pass up and 
down the coast each month, loaded with freight and pas- 
sengers. It is to be regretted that our government has 
left Europe to reap the lion's share of the commercial 
advantages of this country, by delaying to establish a 
line of steamers to western Africa. While commerce is 
stimulating the maritime tribes of equatorial Africa to 
activity, it is a sad fact that the intoxicating drink which 
it pours in upon them is desolating the country, and, in 
some places, almost decimating the population. Would 
that merchants engaged in trade with these benighted 
tribes could see that it would be for their own interests, 
as well as for the good of the people, to refrain from 
sending out poisonous liquors, which the excitable Ethio- 
pian cannot use with impunity. 

Among the different tribes and nations of equatorial 
Africa there is considerable diversity in color and 
physical appearance, and in social life. Yet, in many 
respects, there is a similarity. Those who have most 
recently descended from tlie highlands of the interior are 
of a lighter tinge, and are physically superior to those 
who have long resided upon the low, malarious regions 
of the rivers and lagoons near the sea. The interior 
people, also, are more independent, courageous and 
warlike, and also more ingenious in the manufacture of 
warlike implements from the ore they dig from their 
native hills, and of spoons and dishes of wood, and mats 
and cloth from rushes and the bark of a tree. They have 
been more dependent upon their own manufactures, while 
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those near the coast have relied upon commerce to bring 
them foreign mannfactures. 

No people in the world are more teachable and imita- 
tive — ^none more susceptible to intellectual, social and 
moral improvement — than these Ethiopian tribes. This 
has been demonstrated alnong different nations with 
whom missionaries have lived and have labored. They 
display remarkable linguistic abilities. Not unfrequently 
inen are found, near the trading ports, who, with no 
knowledge of letters, speak, intelligibly, several European 
languages, besides a larger number of native languages ; 
and, with no knowledge of figures, will correctly transact 
business to a large amount. 

They may never develop Anglo-Saxon mental strength ; 
but they are quick, ingenious, impulsive and enthusi- 
astic ; passionately fond of music, poetry and the beau- 
tiful, and capable of rising to a high and luxurious type 
of civilization. The past of Africa has been dark and 
afflicting, but a bright future is before her. Ethiopia is 
even now stretching out her hands unto God, and the 
sun of righteousness is rising upon her benighted millions 
with healing in his beams. 
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Bt Chab. Fred. Habtt, M. A., 
FxofeMor of Geology In CorneU UnlTenlty. 



Ebad Mat IAtb, 1971. 

On the Physical History of the Amazonian Valley. 

The history of the Amazonian Valley anterior to the 
Devonian is involved in much obscurity. It first appeared 
as a wide strait between two islands or groups of islands, 
one now forming the base and nucleus of the Brazilian 
plateau, the other, on the north, the plateau of Guiana. 
These islands made their appearance at or shortly after 
the beginning of the Silurian age. At this time the Andes 
did not exist. 

The rocks of the lower rapids of the Tocantins, as far at 
least as the Cachoeira da Guariba, consist, in the main, of 
a thick series of more or less altered shales, sandstones, 
impure limestones, etc., highly inclined to the north- 
ward, and traversed here and there by trap dikes. 
These rocks have afforded me no fossils, so that I am 
unable to determine their exact age. They are probably, 
however, Silurian. 

I have never visited the rapids of the Xingu ; but Prince 
Adalbert, of Prussia, who in 1842 ascended that river to 
some distance above the first cascades, in company with 
the Counts OrioUa and Bismarck, reports the prevailing 
rocks of the lower rapids to be granite and gneiss, and 
the same observer speaks of the occurrence of clay-slate 
just below the last, cachoeira.* 

* In Brazil this term is applied to rapids as well as falls or cascadea. 



282 Hartt on the Amazonael 

At the lower rapids of the Tapajos, as far at least as 
the Apuim, I found red sandstones, resembling closely 
our Potsdam Sandstone of New York, broken through, 
disturbed, and altered by immense dikes and masses of a 
coarse red porphyry, sometimes with yery large crystals 
of feldspar. This sandstone is certainly pre-Carboniferous, 
as immediately below the last fall we find, undisturbed 
and unaltered, Carboniferous strata, which I shall pre- 
sently describe. 

In the vicinity of Monte Alegre and of the Serra do 
Erer6, undoubted Lower Devonian rocks, with an abun- 
dance of beautifully preserved and characteristic fossils, 
occur. 

This region is so .very interesting, on many accounts, 
that I will describe it somewhat in detail, and with the 
aid of a sketch map. 

The mountains of Eref4 form a group lying some eight 
miles west of the YiUa do Monte Alegre, and about fifteen 
or twenty miles north of the main river Amazonas. The 
Serra of Erer6 proper is a narrow, irregular ridge, four or 
five miles long, trending from east-north-east to west- 
south-west. On all sides it is very abrupt. On the north 
a broken line of craggy precipices runs along the edge of 
the Serra, below which the slope is steep and talus-like. 
This side of the Serra is extremely picturesque. The line 
of precipices is formed by beds of coarse sandstone, ordi- 
narily very hard and of a white or reddish tint, which 
strata conform in strike to the trend of the mountain, and 
dip toward the southward at an angle varying from five 
to twenty degrees. The latter angle is the highest I have 
observed. The inclination is so great that in the precipices 
of the eastern end of the Serra it is observable from a long 
distance. On the southern side the mountain is very 
irregular, steep and often precipitous ; but the top may 
be reached in one place by a long, sandy, inclined camjK). 
The summit is so broken, rocky and irregular, that it is 
a difficult task to traverse the ridge from end to end. 
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From the description I have given of the Serra do Erer6 
it will be seen that it is composed of disturbed strata, and 
moreover that in this respect, as well as in its topographi- 
cal features, it bears no resemblance to the flat-topped 
hills farther east, to which system it has, however, been 
referred. 

To the south of ErerS is a much lower, irregular patch of 
the same strata, forming a sort of plateau called the Serra 
do Paitdna, beneath which, according to an Indian legend, 
an enchanted being of the same name has hidden himself. 
There the rocks, according to my young companion, Mr. 
Staunton, lie very flat. Both in the Serra and in Erer6, 
the strata, being often of unequal hardness and well 
jointed, have been worn into strange drongs, pillars and 
tables. A curious and very conspicuous mushroom-like 
table stands on the top of Paitdna, on the southern side, 
and bears the name Indu& (mortar, Tupt), or in Portu- 
guese, Pilao, from its* resemblance to one of the huge^ 
wooden mortars so con\monly used in Brazil. 

In some places the rock lias been excavated, forming 
caves, and, a large bat-inhabited grotto, situated most 
picturesquely on the side of Erer6, among the crags, is 
called by the Indians, Tupa6ca ; literally, ^ ^ God' s House, * ' 
or the church. 

Westward of Erer6, and separated from it by a deep 
notch, is a short ridge of the same general character and 
geological structure, called the Serra do Maxir& ; and 
beyond this, a short distance to the westward, is a similar 
hill that appears conical when seen from the east. It 
bears the name of Aracuri. I have not visited it. The 
only fossils so fitr found in the Erer6 sandstones are frag- 
ments of fossil wood, which, whe(i examined, may per- 
haps aid in the determination of the age of these strata. 
These remains were found by Mr. J. B. Steere, who 
accompanied me on my last visit to the mountain, 
in 1873. 

80 
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From the northern side of Erer^, a very narrow, sharp, 
wooded ridge starts abruptly from the Serra and extends 
northward for a mile, more or less, with an even height 
of 150 feet or more. It is then cut through by a gap, on the 
other side of which it continues in the same direction for 
some distance. In the gap, the lower part of the ridge, 
to a considerable height, is seen to be composed of a 
heavy mass of diorite, but whether it forms a bed or a 
dyke, I had no means of determining. A road passes 
through the gap, and is much gullied out by rains, 
exposing a great abundance of boulders of decomposition, 
which might readily be mistaken by a superficial observer 
for erratics. 

The top of the ridge appears to be composed of a rather 
compact, not well laminated clay rock, mottled red and 
white, and without fossils, the beds dipping at a moderate 
angle to the west. A similar ridge appears to be 
attached to the hill Maxird, but an attempt to examine 
it proved a failure, as I lost mysetlf in the thick woods. 

From Maxiri and Aracuri there extends northward a 
narrow zone of low, wooded ridges, which gradually bends 
round and culminates at a distance of fifteen to twenty 
miles to the north-north-east of Erer6, in the high and 
beautiful ridge of Tajuri.* Of this zone of high lands 
between Maxir& and Tajuri I cannot give an intelligent 
account, owing to the want of sufficient exposures, and of 
the difficulty of recording accurately observations made 
in a tangled forest, and in the beds of the extremely tortu- 
ous igarap^s f (brooks) which one is obliged to follow. 

. This hilly region appears in* the main to be composed 
of the same mottled clay rock above described ; but I 
have found also shales, some of which are finely lami- 

* Often wriUen T^ury. The Tupi name appears to have been Tau&yurC. 

f Literally, canoe path, a term applied on the Amazonas to all small streams, 
whether navigable or not Tgdra is canoe, and pi path. Tg&ra appears to 
be derived from yg^ water, and ydra^ lord, master ; whence ygarapi {fgarapi 
Portuguese form) would mean, path qf the lord of the water. 



Beautiful Or assy Campos, 285 

nated, and of a dead black color. Numerous dykes of 
trap intersect these rocks and are exposed in the beds of 
the igarap6s. Here and there are heavy superficial 
deposits of heematite ore, more or less impure. 

Attempts were made by Mr. Herbert H. Smith and 
myself to reach a high hill north of Erer6, but the thick 
and tangled undergrowth, full of Yurupari-pind& (Devil's 
fish-hooks) and other thorny plants that cover its vicinity, 
prevented our reaching it. I found a sort of plateau lying 
in front of the mountain, in part at least composed of dio- 
rite, like that of the ridge near Erere. 

Tajuri is a fine, sharp crested monoclinal ridge, trending 
approximately south-east and north-west. The upper 
part is composed of a seri^ of shales, sandstones and 
clayey rocks, barren of fossils and very different from 
anything I have seen elsewhere. They dip to the north- 
east at an angle of about twelve degrees. The lower rocks 
of the series I did not see exposed. 

Toward the south-west the Serra is very steep, almost 
precipitous, a line of low bluffs running along near the 
top indicating the position of a bed of sandstone. To the 
north-east the mountain slopes off at an angle of ten to 
fifteen degrees, in a series of beautiful grassy campos, 
intersi)ersed here and there with trees. This side of the 
Serra is scored by deep ravines formed by pluvial torrents. 
In many cases these gorges have extended up to and even 
through the crest of the Serra, causing it to present a 
notched outline. 

At the base of the mountain, at the eastern end of the 
Serra, are beds of a compact bluish limestone that looks 
as though it ought to contain fossils, but none were found 
by myself or party. The locality, Jacar^ by name, merits 
further study. 

From near Tajuri to Monte Alegre extends a series of 
broad, swelling ridges, the remnants of the formation of 
table-topped hills, which I will describe more fully fur- 
ther on. These heights, together with the Serra of Erer^, 
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and the zone of hills extending thence to Tajuri, form, 
topographically speaking, a rim to a great plain, that 
extends np to the base of the hills, on all sides. 

Thus far, in our examination of the Erer6-Monte Alegre 
district, we have found no evidence bearing on the geolo- 
gical age of the strata forming the hills. Fortunately the 
rocks of the plain afford some light. The last are not 
drift, as has been claimed, but, as is shown by the abun- 
dant and excellently preserved fossils, Lower Devonian. 

In 1870, after exploring the Lower Tapajos, I deter- 
mined to spend a month in the neighborhood of Erer^ ; 
but being dbliged, first, to go to Par&, I left Messrs. Com- 
stock. Smith and Staunton at Monte Alegre, to await my 
return. These gentlemen made an excursion to Erer^, 
and, in the shales described by Prof. Agassiz, they found 
an abundance of a beautiful little Disclna. The first day 
after our arrival at Erer6, I ascended the mountain, 
sending Mr. Smith out on the plain to reconnoiter, and 
on my return I found he had brought in several species of 
Spiriferay StreptorJi/ynchus and other fossils. The lowest 
beds of the series composing the plain are composed of a 
well bedded, extremely hard, almost black, cherty rock, 
sometimes breaking with a conchoidal fracture ; though it 
is often shaly, especially when decomposed. It has 
afforded, as yet, no fossils. Above this is a series of shales, 
white, black, green, or mottled in color, and more or less 
well stratified. In the lower part of this series, there are 
thin, alternating layers of white and black or ash-colored 
shales, affording the Discina above mentioned, a lAngula 
or two, and firagments of plants. In the upper part, these 
shales contain Vitulina^ Spirjfer and other fossils, 
which are found in great abundance in a coarse white or 
reddish (when decomposed) sandstone which overlies the 
shales, but is nowhere well exposed, usually occurring 
as a surface rock, much cracked up, and in loose, angular 
firagments. Besides Streptorhynchua^ Spirifer and 
VitvUnOj this sandstone contains a Lingvla^ a few Gktster- 
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opods, Tentaculites and a beaatifnl DatTnanlteSj the latter 
with the margin of the pygidium, furnished with long, 
backward-projecting x>oint8. These fossils have a strong 
Lower Devonian facies. Prof. James Hall, to whom I sub- 
mitted a small collection for examination, is of the opinion 
that these fossils indicate a horizon near the Upper- 
Helderberg of New York.* 

The whole thickness of these rocks visible is not more 
than seventy-five to one hundred feet. The plain is a little 
higher on the northern than on the southern side. 

Though these strata are broken through by a perfect 
network of dykes, which here and there stand above the 
surface of the plain like ruined walls, they lie quite 
undisturbed. They appear to have been de])Osited in a 
basin, limited by the Serra of Erere and the zone of hil]^ 
on the west and north. The highlands of Monte Alegre 
are formed of clays and sands that overlie the Devonian 
strata. 

As the strata composing Erer^ and Tajuri are inclined, 
while the Devonian rocks of the plain lie quite horizontal, 
appearing to abut against the bases of both mountains, 
it would seem natural to conclude that the strata of these 
hills are older than those of the plain. If they are newer, 
the Devonian strata must suddenly dip under both moun- 

*In the sammer of 1871, 1 revisited Erere in company with Mr. O. A. 
Derby, my fiiitbf\il and able assistant, and Mr. Steere. Mr. Derby and I 
made a very large collection of the above fossils, embracing many species 
not obtained by Mr. Smith and mjrself in 70. This collection haa been 
arranged by my friend and student, Mr. Richard Rathbun, curator of geology 
in the Buffalo Academy of Science ; and with his aid I am preparing descrip- 
tions and figures of the species. The Erere fauna comprises about twenty- 
five species of Brachicpoda, of the following genera : Spirifera, VUulina^ 
TrapidoleptiM^ BhffneKoruUa (Stenoeimna Halt) Bhyneh&ipira, Crjfpfymetta (f), 
StreptorH^nchuif OhonetM, Orthi$ (?), Lingula, Diadna, etc. Of LamMbranefu 
there are about twelve species belonging to the genera Nuculitea^ Palaoneilo^ 
Oj/prieardinia (f). Besides the above are several species of Gasteropoda^ repre- 
senting the genera PUurotomaria, BelleropKon, PlaiyeerM^ TentaeuUtei^ 
together with several Trilobites, one of which is a DalmaniUi, In all, the 
number of tpeciea amounts to about fifty. 
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tains, and of this I see no evidence. At all events, neither 
Tajnri nor Erer6 belong to the system of the Table-topped 
hills, and neither has the slightest claim to be considered 
to be of glacial origin. 

The Erer6 Devonian plain is partially wooded, princi- 
pally along the water-courses or igarap6s. The forest is 
far from luxuriant, and ha s a dense undergrowth of curud 
palms (Attalea). The soil of the campos varies very much. 
Where alluvial, it is, for the most part, wooded ; but 
usually it is very thin, and often so extremely stony that 
the surface appears macadamized and is quite sterile. 
The soil is for. the greater part covered with a layer of small 
iron-stone nodules of about the size of beans, and with a 
glazed exterior. On the dry campos, which are usually 
4)overed with grass and scattered trees, immense candela- 
bra-like cactuses (cereus) are not uncommon, and force- 
ably recall the campos region of southern Brazil. The for- 
est in the perennially wet and alluvial grounds, or along 
the base of the mountain, is sometimes very dense and 
luxuriant, and abounds in murumuru {Astrocaryum 
MurumuTu Mart), urucuri {Attalea excelsa Mart), mucaj4 
(Acrocomia), and other palms. There are in the vicinity 
of Erer6 some magnificient groves of urucuris. Prof. 
Agassiz has already referred to the forests of miriti 
palms {MauTitia fleeuosd) which occupy marshes over- 
flowed during a part of the year. 

The vegetation of the Serras resembles that of the sandy 
campos, the trees being scattered and small. The caju 
or cashew {Anacardium occidentale) and the yatd and 
sacuil palms are very common on the mountains. There 
is an immense patch of cactuses on the southern side of 
Maxir&. 

The soil on the high, swelling ridges near Monte Alegre 
is a coarse and loose sand, and supports a campos vege- 
tation. The trees are scattered, low, gnarly-branched 
and coarse-barked. As on the Serras, the caju is very 
abundant^ but it does not grow on the Devonian plain. 
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From the fruit of this tree a delicious wine is manufac- 
tured, especially at Santarem. The campo is covered 
with grass, that grows in wiry, scattered tufts. This is 
yearly burned over, the campos tires contributing largely, 
as in central Brazil, to give the peculiar character to the 
vegetation. 

To the southward of the Erer6 hills and Monte Alegre 
we have the great, open, grassy, alluvial plains of the 
Amazonas, diversified by irr^ular lakes and immense 
groves of the miriti, and traversed by igarapis and 
parana-inerins^ bordered by strips pf forest. 

Dr. Silva Coutinho appears to have been the first to 
have collected the Carboniferous fossils of the vicinity of 
Itaituba, on the Lower Tapajos ; but he did not identify 
them as such, nor did he make any systematic examina- 
tion of the locality. Moreover, I do not know that he has 
ever published any notice of his discovery. Prof. Agassiz 
simply says:* "Maj. Coutinho has found Palaeozoic 
deposits, with characteristic brachiopods, in the valley of 
the Rio Tapajos, at the first cascade ; and Carboniferous 
deposits have been noticed along the Guapor^ and the 
Rio Mamore." The only other notice of Dr. Coutinho' s 
work is made by Mr. Chandless, who says if "It may 
be well to add that Dr. Coutinho found (as Prof. Agassiz 
told me) Silurian fossils at one of the lower rapids of the 
Tapajos, in about latitude 4^ 32' south." The fossils 
found by Dr. Coutinho are Lower Carboniferous, and the 
locality was not at the first cascade, but in the vicinity of 
Itaituba. 

In the summer of 1870 I made a detailed examination 
of the Carboniferous rocks of the Tapajos, from the rapids 
to Itaituba, and, with the help of my young assistants, 
made a handsome collection of fossils, especially from 
Itaituba and the Igarape do Bom Jardim. In 1871 1 spent 

* A Journey in Brazil, p. 406. 

t Notes on the Rivers Maa^-aasii, Abacaxfs, and Cannmi (Amazon), Jour. 
Roy. Oecgr. Soc. (London, 1870), p. 4 
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a month at Itaituba, daring which, with the aid of Mr. 
OryiUe A. Derby, I made a more careful study of these 
rocks, and collected several thousand specimens of the 
fossils, including many species not found in my previ- 
ous collection. Illness preventing my going in person, 
Mr. Derby examined the Carboniferous strata between 
Itaituba and Aveiros. The Carboniferous rocks begin 
just below the entrance to the lowest rapids. Here the 
beds consist of sandstones, which are horizontal and with- 
out fossils. At Tap6 ra Alagada I found chert nodules with 
a few Producti^ etc. . At Barreirinha, on the left bank and 
several miles farther down the river, there are exposed 
in a bluff, shales mostly soft and of a blue color, with 
imbedded septaria composed of a very curious mottled 
rock, and containing Ichtliyodorulites and other fossils, 
among which may be mentioned an Orthoceras. In the 
shales I found a single specimen of a Lepidodend/ron or 
Hemingites. Shales with septaria appear, below Bar- 
reirinha, in a long line of bluffs on the right bank, and, 
also, on the opposite side of the river, below the Igarap^ 
do Uatapucuri, where I found them full of spore cases 
of Lepidodeudr(yfi or Hemingites. 

Just above Itaitdba compact limestones appear in low 
bluffs on the left bank, at the Paredao. This limestone 
is full of fossils ; but a better locality for collecting them 
is on the Igarape do Bom Jardim, a little farther down on 
the same side of the river. On the banks of this little 
stream the limestone frequently forms shelf-like masses, 
beneath which are grottos. The shells, corals, etc., in the 
limestone, are, for the most part, siliciiied ; and the water 
of the Igarape, at flood time, has eaten away the lime rock, 
washing out the fossils, either leaving them projecting 
from the sides and roof of the grottos, or attached by a 
mere thread of stone, and ready to &11 into the hand. 
These fossils are particularly valuable because they are 
not only well preserved, but they show the interiors. 

The number of species is very large. Among them 
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ferruginoTis as to resemble bog-iron ore."* But the cliffs, 
distinctly visible from the river, are chalk white ! 1 

On my journey, in 1870, I had chosen the Serra of 
Erer6 for study, supposing, after Prof. Agassiz, that it 
was a representative of this class of hills. I had no time 
left, after visiting Erer6, to examine the Serras do Paru, 
and I could only depend on certain topographical 
features, which quite satisfied me that, unlike Erer6, 
these last Serras were composed of soft material, horizon- 
tally stratified, and probably the continuation of the beds 
forming the Santarem bluffs. That there might, however, 
be no doubt left, I visited, in the summer of 18tl, the 
Serra of Parau&quara, selecting it because it offered preci- 
pices where the geological structure would be displayed. 

Starting from a cattle fazenda on the Rio Marapi, an 
affluent of the Javary, I made the journey to the Serra 
on foot, spending three days on the trip. Though the 
Serra appears very near when ^ seen from the river, it is, 
in reality, very distant, certainly more than ten miles. 
By the direction we took, it is not less than twenty miles 
from the fazenda above mentioned ; though, in a straight 
line, it may be nearer. Strange to say, the Serra and its 
vicinity were to every one a terra incognita^ and the 
people were so superstitious that they were afraid to 
visit it I 

Going eastward, the greater part of the country we 
traversed was uneven, and, near the Serra, very hilly, the 
surface being covered with blocks of ferruginous sand- 
stone. It was an alternation, or, more properly speaking, 

* " The Andes and Amazon," p. 281. The same author— who, by the 
way, " did " the whole valley of the Amazonas, with the Rio Napo thrown 
in, in less than six weeks, traveling day and night — tells ns, on page 252, 
that the hills of Almeyrim lie back of Monte AlegrCy helUnd a twamp, and 
that they are composed of a pdhly conglomerate ! ! These slight inaccuracies 
are, perhaps, pardonable when we consider that the author, leaving Santa- 
rem at two o'clock in the mornings came up off Parauaquara late in the 
afternoon, and, passing the Almeyrim hills in the dark, was early the next 
morning assisting in the taking in of wood in Porto do Moz 1 1 1 
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description of " what look like fossil roots in situ,^^ leaves 
no doubt that these rocks are the continuation of the Itai- 
tuba series. They also occur, according to the same 
observer, on the Rio Amtoa, another affluent of the Mau6- 
assu, lying between the Paranary and the Tapajos. Prof. 
Agassiz, as above quoted, states that Carboniferous rocks 
exist on the Guapore and Mamore tributaries of the 
Madeira. All these facts go to show that the Carbonifer- 
ous has a wide extension in the Amazonian basin. 

No Mesozoic deposits are known to exist in the Amazo- 
nian valley east of the Aquiry, an affluent of the 
Punis, on which Mr. Chandless has discovered Cretaceous 
beds with fossils. These are, so far as I know, the only 
Cretaceous beds known to exist on the Amazonas. The 
statement that ^'around the rim of the basin are the out- 
croppings of a Cretaceous deposit," is not - warranted by 
facts. The Amazonas has a better claim to be considered 
a Carboniferous than a Cretaceous basin. It must be 
borne in mind that it was not until after the Cretaceous 
that the Andes-Rocky Mountain chain reached its present 
elevation, and that the plateaux of Guayana and Brazil 
were joined to the mainland. 

The flat-topped hills so often described by travelers on 
the Amazonas, and known collectively as the Serras do 
Paru, consist of several irregular patches and isolated 
hills, often widely separated, which are situated on the 
left or northern bank of the river, extending some fifty 
to sixty miles to the westward of Almeyrim, a little 
village now quite deserted, and distant about two hun- 
dred miles from the mouth of the main river. Von Mar- 
tins ascended one of the hills in the vicinity of Almeyrim 
and reported it to be eight hundred feet high. He made 
no study of the geology of the hills. 

Yerj different conclusions have been come to as to 
their geological structure, and Prof. Orton tells us that 
they are composed of ''a coarse, porous sandstone, so 
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fermginoas as to resemble bog-iron ore."* But the cliffs, 
distinctly visible from the river, are chalk white ! 1 

On my journey, in 1870, I had chosen the Serra of 
Erer6 for study, supposing, after Prof. Agassiz, that it 
was a representative of this class of hills. I had no time 
left, after visiting Erer6, to examine the Serras do Pani, 
and I could only depend on certain topographical 
features, which quite satisfied me that, unlike Erer6, 
these last Serras were composed of soft material, horizon- 
tally stratified, and probably the continuation of the beds 
forming the Santarem bluffs. That there might, however, 
be no doubt left, I visited, in the summer of IStl, the 
Serra of Parau4quara, selecting it because it offered preci- 
pices where the geological structure would be displayed. 

Starting from a cattle fazenda on the Rio Marapi, an 
afBiuent of the Javary, I made the journey to the Serra 
on foot, spending three days on the trip. Though the 
Serra appears very near when ' seen from the river, it is, 
in reality, very distant, certainly more than ten miles. 
By the direction we took, it is not less than twenty miles 
from the fazenda above mentioned ; though, in a straight 
line, it may be nearer. Strange to say, the Serra and its 
vicinity were to every one a terra iiicognita^ and the 
people were so superstitious that they were afraid to 
visit it I 

Going eastward, the greater part of the country we 
traversed was uneven, and, near the Serra, very hilly, the 
surface being covered with blocks of ferruginous sand- 
stone. It was an alternation, or, more properly speaking, 

* " The Andes and Amazon,*^ p. 281. The same author— who, by the 
way, " did '* Uie whole valley of the Amazonas, with the Rio Napo thrown 
in, in leas than six weeks, traveling day and night—tells ns, on page 259, 
that the hills of Almcyrim lie back of Monte Alegre, behind a wamp, and 
that they are composed of a pMly oonglonwraU 1 1 These slight inaccuracies 
are, perhaps, pardonable when we consider that the author, leaving Santa- 
rem at two o'clock in the morning, came up off Parau&quara late in the 
afternoon, and, passing the Almeyrim hUls in the dark, was early the next 
morning assisting in the taking in of wood In Porto do Mob 1 1 1 
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a mixtnre of campo and wood, grassy patches with few 
trees, and thick but low, dry -looking woods. A heavy, 
luxariant forest, however, is found along water-courses 
and in swampy places, with here and there a jungle of 
the magnificent, banana-like pacua-sorordca {Phcenaoo- 
spermum). The campos and mixed country were extremely 
diflScult to traverse, owing to the height of the grass and 
bushes, and the abundance of sword-grass (caii6), that 
tore our clothes and wounded our legs and hands. Yon 
Martins has called attention to the great resemblance 
borne by this vegetation to that of the campos agrestes 
of Piauhy. The ascent of the Serra was made by a sharp 
spur on the south-eastern comer; but, owing to the 
abundance of sword-grass and the difficulty of climbing, 
it was very tiresome. Bates speaks of this Serra as being 
destitute of trees. It may appear so because of tb<^ dis- 
tance from the river. It is, indeed, bare on the steeper 
slopes, but the top is covered by a low wood, so thick as 
to be extremely difficult to penetrate. The sides of 
Parau&qu&ra are generally very steep, and, in some 
places, irregularly terraced, owing to the unequal wearing 
away of the strata. In some places they are precipitous, 
and at the south-west angle is an immense gulf like one 
side of the crater of a volcano, which is extremely grand. 
The serra is composed of a series of clays, more or less 
sandy, and of different colors, but usually whitish, 
together with very soft clayey sandstones, white, yellow, 
reddish or mottled. The prevailing color of the rocks 
of the series, however, is white. The distinction between 
the various strata is well marked out, not only in the 
cliffs, but, also, by parallel lines running along the sides 
of the mountain ; but the different beds are not well 
laminated. It is hardly necessary to state that the strata 
composing the serra are horizontal, and that the top is as 
level as a floor. The uppermost bed is a red, clayey 
soil. Under this is a thick bed, full of nodules of iron- 
stone, the nodules being long, closely packed and perpen- 
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dicnlarly arranged. At the base of the moantaiQy 
Bprings of delicious water spring out as from the bluffs 
of Santarem. 

Away to the north of Parau&qufiia are seen other hills 
of the same kind. Judging from the outlines of these 
Serras, seen from Tajuri, some appear to be perched on a 
base of a different formation. Moreover, these northern 
Berras appear higher than those near the river. 

No one can. doubt that the Serras of Pard are the 
remains of a formation that was once continuous over 
this part of the valley ; but I see no reason for supposing 
that it was continuous to the same height over the 
the whole valley. 

On the opposite side of the Amazonas, and a few miles 
back from the main river, a line of bluffs four hundred 
feet high, more or less, extends westward toward the 
Xingu, and southward along the Tapajos river to the 
rapids. These bluffs are almost invariably very steep 
and wooded, so that they afford but few sections. Near 
Santarem, at Panama, Irur& and Diamantina, and still 
better at Alter do Ghao, where there are several outlying 
lulls, their structure may be well studied. Here we find 
the same kind of deposits that occur in Parau6qu&ra| 
and, notwithstanding the difference in height, I am dis- 
posed to consider the strata composing the table-lands 
back of Santarem, and bordering the Tapajos, as the 
continuation of the Parau&qu&ra series. The Serras on 
the north side of the river stand at a higher level, probably 
because of the greater height of the bottom on which 
they were deposited, the Santarem beds having been 
accumulated nearer the center of the basin, where the 
water was deeper. It may, however, be that the slope is 
owing to the beds having been elevated more in the north 
than in the south. If this be the case, the question sug- 
gests itself whether the serras of Parti are not outlyers of 
the great Tertiary sheet of the interior of Guayana, where 
it forms mountains such as Waetipu and Boraima — the 
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fonner about five thousand, the latter seven thousand feet 
high, and with mural precipices two to three thousand 
feet in height*— and whether both may not be of the same 
age as the great sandstone sheet that spreads over so 
great a tract in the interior of BraziL Parau&qu&ra 
resembles the chapadas of the basin of the Jequitinhonha, 
and Von Martins has compared the serras of Paru with 
the table-topped hills of Piauhy . Neither in Guayana, on 
the Amazonas, in Piauhy nor in 'central Bistzil, have these 
beds afforded fossils. In my *' Geology and Physical 
Geography of Brazil," I have claimed that they are most 
probably Tertiary in age. I see no reason for changing 
my opinion. I see not the Slightest reason for believing 
that the deposits forming the Serras of Paru are of glacial 
origin, while it is utterly incomprehensible to me how 
they could have been forapied in fresh water, when we 
have not the first fact to show that any barrier ever 
existed across the mouth of the Amazonas behind which 
water could accumulate. 

Before the rise of the Andes the Valley of the Amazonas 
consisted simply of two gulfs, united by a narrow strait. 
The Andes were thrown up across the mouth of the 
western gulf, converting it into a basin, though it 
probably had an outlet both to the north and south. The 
whole continent was afterward depressed, so that the 
waters covered widely the Guayanian and Brazilian pla- 
teaux, and the Tertiary beds were deposited there, vary- 
ing in thickness, coarseness or fineness, according to the 
conditions under which they were formed. 

We should expect that these beds should conform in 
level with the bottom on which they were laid down, 
lying higher on the shallower borders of the basin, and 
dipping in every direction toward its center. When the 
continent was once more brought above water, the pla 
teaux, leveled by their new acquisition of strata, first rose ; 

* Sawkins, Geological Observations on British Guiana. Quart Jour. 
GeoL Soc., London/ vol. xxvii, No. 108, p. 48d. 
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but by-and-by the present water-sheds, joining the great 
plateaux with the Andes, came above water, and the Ama- 
zonian Valley became a Mediterranean, communicating 
eastward with the Atlantic bj^ a narrow s rait. The soft 
Tertiary beds of the province of Pard were rapidly denuded 
by the action of the sea during the rise of the land. 
Probably while Guayana existed as an island^ the Ama- 
zonas felt the influence of the equatorial current, which 
may have aided in the carrying away of the results of' 
denudation. In the end, the Tertiary beds were com- 
pletely swept away over an immense tract of country. ; 
the Serras of Paru, and the similar mountains to the north- 
ward, were left as monuments of its existence. At Monte 
Alegre, Santarem, and near Alter do Chao, the wide, 
sandy, rounded ridges appear to be remnants of the Ter- 
tiary hills which have been worked over, and in part 
restratified, until they appear like huge sandbanks. While 
the Tertiary sheet was being denuded away, the streams 
from the highlands were cutting for themselves valleys 
through the same beds, and these, forming estuaries, were 
widened to a greater extent than it would have been possi- 
ble for the streams themselves to have done. During this 
epoch of denudation, deposits were being laid down, not 
only in the bottom of the interior sea, but also in the gulf, 
into which it opened to the east. It was in the latter part of 
this stage of growth of the basin that the clays of the 
upper Amazonas were deposited, and the Pebas shells 
lived. This appears to have been near the close of the 
Tertiary. A heavy bed of lignite underlying the clays 
near Tabatinga, was discovered quite recently by Dr. 
Pimentel, of the Commission of Limits, a gentleman to 
whom I am under many and deep obligations.* 
As the rise continued, the interior sea, now shallowed 

* Since the above was writteD, I have published a little paper '*Onthe 
Tertiary Basin of the Maranon,'* in the Am. Jour. Science and Arts, Vol. IV, 
July, 1872, in which are given the results of a recent examination of the 
Pebas beds by my IHend, Mr. J. B. Steere. 
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by mnch sediment, and freshened by the tribute of a 
thousaud streams, ;as rapidly narrowed in luea. and the 
river Amazonas, properly speaking, which heretofore 
emptied into the lake at the foot of the Andes, began to 
extend its channel, following the retreating waters. At 
last, the strait that communicated with the interior basin 
was narrowed down between the line of hUls extended 
from Obydos to Almeyrim and the bluffs on the Santarem 
side, a distance of not less than thirty or forty miles. 
This was the narrowest point. I may add that title chan- 
nel of the river is narrowed at present, at Obydos, by the 
growth of the alluvial flats on the southern side. 

It has been claimed that the strata forming the Island 
of Marajo and the main land at Par& are continuous over 
the whole Amazonian Valley. I must confess that I have 
been totally unable to connect together the clays and 
sands of the Amazonas intermediate in age between the 
Almeyrim beds and the modem alluvia. 

Parfi is built on a sort of ridge about thirty feet in 
height. The beds of which it is composed are excellently 
exposed in numerous pits and excavations, and are as 
follows : 

I. A variable thickness of dark, loamy soil. 

II. A bed of a loose, yellowish-brown mixture of clay 
and sand full of coarse grains, passing downward into a 
light colored material of the same general character, 
containing an abundance of nodules of all sizes and shapes, 
and consisting of the above material cemented by iron 
oxide. In this bed there is occasionally a streak of white 
or red clay. The thickness of this bed varies very much ; 
in some places being ten or more feet. Elsewhere this 
bed appears to pass into a mottled clay. 

m. An unknown thickness of sand, very pure, coarse 
and unmixed with clay, usually white, but sometimes 
red in color. 

Bed No. II has been compared with the drift clays of 
the vicinity of Rio. To me it appears very different. 1% 
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now, we examine the southern side of the island of 
Marajd at Soure, we shall find a bed similar to No. I of 
the Par& section, and which, like it, contains nodules 
formed by the irregolar'consolidation of the lower part of 
the bed by iron oxide, the nodules coalescing so as fre- 
quently to form masses traversed by irregular perpen- 
dicular channels. This mode of solidification of loose mate- 
rials by iron oxide is very common in Brazil, and is found 
to take place in the lower part of the coast clays of Espi- 
ritu Santo and Bahia. . I have observed it also in the Car- 
boniferous rocks of the Tapajos. I have already called 
attention to it in the clayey stratum below the superficial 
soil of the Serra of Parau&qu&ra. These nodules may 
occur in any formajion. Underneath the bed at Soure, 
first described, instead of sand we find tabatinga clay. 
At the Barreiras, just above Camet&, on the Tocantins, 
the clays are mottled. I have never succeeded in finding 
the lower stratum of sand of the Par& section in any other 
part of .the province, and I have seen the river at its 
lowest stage. I cannot help coming to the conclusion 
that the deposits under discussion are, more or less, local, 
and not necessarily of the same age. They are certainly 
newer than the Almeyrim beds. In great part these so- 
called Amazonian clays are certainly recent.* Not having 
studied the similar deposits of the Upper Amazonas, I am 
unable to compare them with those of the lower river. 

Whatever may be the age and relationship of the beds 
of Par& and Maraj6, there can be no doubt that the island 
of Marajd came above water just as the Amazonas was 
passing out of the estuary condition. The lands border- 
ing the channels by which the Amazonas now communi- 
cates with the Parft river, are very recent ; an4 there can 
be no doubt that, when the island of Maraj6 rose firom 
the sea, the Amazonas communicated with the Pari by a 
wide channel. 

*8ee my paper cited in note on p^ M7. 
82 



250 Hartt on the Amazonas. 

• 

It has been said that there are no terraces in the Ama- 
zonian Valley. Just south of the Serra do Maxir& there 
is a terrace some twenty feet high above the general level 
of the country, and, as near as I could estimate, forty 
feet above the level of the Amazonas at the end of the 
dry season. This terrace is composed of stratified 
sands and clays, formed when the strait was bounded 
by the Santarem and Erer6 highlands. The Amazon then 
fbrmed a tidal estuary that opened to the east into a broad 
gulf. The Tocantins, the Xingu, the Tapajos, the Mau6- 
assu, the Abacaxis and Ganum&, apd, very probably, still 
other rivers to the westward, below their rapids, where 
they left the Palseozoic basis of the plateau, formed broad 
estuaries also, with wide mouths. j\t last, however, the 
shallowing of the waters of the Amazonas necessitated well 
defined channels. Islands grew, were fused together and 
were joined to the mainland, or they narrowed down 
channels until they formed j?ar and mirins* These side- 
channels are extremely numerous, and often there are 
several lying one behind another, and intercommunica- 
ting. Though in most cases, I believe, they are due to 
the growth of islands, rivers frequently flow into them 
and aid in keeping their channels open. 

The growth of the alluvial bottom lands, and of islands, 
has caused them to encroach on and narrow the mouths 
of the secondary estuaries, as, for instance, the Xingii and 

* This very expressive Tupi word is derived from ParanA (sea or great 
river), and mvrin or miri (little). It is applied to the river-like and often 
long side channels that, leaving the main river, flow through the alluvial 
flood-plain to rejoin it again below. I may take this opportunity to state 
that the Tupi -speaking Indians call the Amazonas JVirontf, or, In Portu- 
guese, the sea. This is the answer an Indian will give when asked the name 
of the Amazonas. The similarity between Maranon, or Maranhao, and 
Parana, or paranan (nasal) is very striking; and I am inclined to think that 
they are the same word. In the Lingoa Geral, or modem Tupi, there are 
examples of an interchange of M and P; and the Indians who flrst gave the 
name to Orellana may have pronounced it with an M, or at least an obscure 
sound readily mistaken therefor. 
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Tapajos, or of the Man^-assu. These are clear-watei 
streams, but their current is so slight that, as in the 
Xingu and Tapajos, the muddy waters of the Amazonas 
flow in during the dry season and ascend several miles : 
beside, in flood-time, all the low lands are overflowed and 
the current of the Amazonas presses the waters of these 
rivers up against their eastern banks. There is, therefore, 
a tendency for the Amazonas to build either a point, 
usually cut through by k/uto or parana-merimy eastward 
from the eastern branch of the river, at its mouth, or to 
form a series of islands. Witness the enormous irregular 
alluvial deposit that chokes up the mouth of Tapajos 
Valley on its western side ; also, the same feature, with 
the addition of islands, in the mouth of the Xingu, and 
how completely the great so-called island of Tupinam- 
bar&nas has cut off the Mau^-assii, Abacaxis and 
Canum6 from the main river, compelling them to empty 
into a paran&-merim.* The lower Xingu is still an 
estuary, and for some distance above its mouth is 
swept by strong tidal currents, which, while prevent- 
ing the closing of its mouth, have helped build up an 
immense tract of alluvial land on each side. The 
BO- called river ParA is more properly, to-day, an estuary, 
freshened by innumerable streams, and by a large con- 
tribution from the Amazonas. At Par& the tide runs 
up with fearful velocity. The amount of water fur- 
nished by the side rivers, above named, is very small 
compared with the immense width of these rivers below 
their rapids. The mouth of the Tapajos is a little over a 
mile in width ; but inside the river widens rapidly, and 
soon forms an expanse more than ten miles wide opposite 
Villa Franca, with a broad water horizon, looking up 
stream. The same is the case with the Xing>i, and on a 
smaller scale with the three rivers lying between the 
Tapajos and Madeira. The waters of all these rivers, and 

* Bee Mr. Chmodlcw* excellent paper and maps of theee riyen, already 
cited, alio Penna. Regias Occidental da ProTincia do Pari. 
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here we may also include the Tocautins, are dammed 
back and spread over the broad valleys, which their clear 
waters have not yet been able to silt up. The wide lower 
reaches of these rivers are, then, true lakes, the barrier 
that prevents their passing into the true riverine condi- 
tion being the waters of the Amazonas. 

The flood plain of the Amazonas is diversified by innu- 
merable lakes, some of which, as that of Villa Franca, for 
instance, are of many miles in length. 

In conclusion, I may state that, in the eastern part of the 
Y alley of the Amazonas, I have seen no traces of glacial 
action, though I have looked carefully for them. While 
I still adhere to the belief that glaciers once existed on 
the Brazilian plateau, I see no evidence of their having 
existed on the Amazonas. 

NoTB. — ^This paper was read just before I made my expedition to the 
Amazonas in 1871. On my return, I made several important additions and 
corrections. Owing to my having mislaid a note-book I was unable to give 
tlie following heights in the body of the paper and so I append them here : 

Serra de Erere, by barometrical measurement made by myself, 970 feet. 
There appears to be a point a little higher than the one I selected as the 
highest, so that the Serra is about 1,000 feet in altitude. 

The Serra de Parauiquira I found to be 1,200 feet high, and the Bluff at 
Taperinha near Santarem 460 feet 
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YIIL 

OBSERVATIONS ON THE GEOGRAPHY AND 

ARCHEOLOGY OF PERU. 



By E. G. Sqxjibr, M. A., F. S. A 



RBAD FBBRUARY 16th, 19H). 

In the year 1863 1 was sent to Peru, by the govermnent 
of the United States, to settle long-standing olaima 
between the two republics, which had several times inter- 
rupted their friendly relations. After accomplishing that 
object, I commenced a series of explorations and investi- 
gations in the country, for which my official position 
gave me some important facilities. These occupied me 
for two years, and were mainly directed to an illustration 
of the aboriginal monuments, and an exposition of the 
archaeology of the country. They carried me from Paita, 
on the north, to Arica, on the south, including a survey 
of the remarkable remains of Grand Chimu, and the 
ancient monuments in the valleys of Viru Santa, Nepena, 
Casma, Supe, Chillon, Rimac, Lurin, Canete, the two 
Chinchas, Pisco, Arica, etc., etc. Prom the latter port I 
crossed the Cordillera to Bolivia, into the great terrestrial 
basin of Lake Titicaca, visited the enigmatical ruins of 
Tiahuanaco, the Sacred Islands of Lake Titicaca, and the 
monuments on its shores, and thence followed the foot- 
steps of the traditional Manco Capac to the imperial city 
of Cuzco, the capital of the Inca empire, and the Rome 
of the new world. 

Prom this interesting centre, I made expeditions in 
every direction, over a radius of a hundred miles, visiting 
and carefuUy investigating the vast remains of OUantay- 
tambo, Pisac, Paucartambo,Muyna, Limatambo, etc., etc., 
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and finall J direi^t^ mj ^t^pe iKfrthward. througb JUna- 
eaj, AndabiijIIIIaji. AjaeacLo the anckut €riiimngai> 
jks^ J to Janja, wLen th^ bearj raiiL^ compelled we to 
d^?«!eefid to the eoaM at Lima. 

It would be imjjfjSGble for me, in the compaas of a 
i^infde paper^ eren if it were appfopriate b^ofe a soaeir 
of geogiaph J, to gire a detaOfrd accoant of the results of 
mj inres^dgSktUms in the rich and wide field of Pemrian 
SLTchstfjh/gj. I majy nererthel^^s, say, I hope, without 
improper aat^mmption, that these inTe&tigations w«e con- 
dncied according to the requirements of modem science, 
through the aid of the compass, the line, the pencil, and 
the photographic camera, and wiU^ I think, contribute to 
remore the subject, to which they principally relate, from 
the mists of speculation, and put its study on a sure 
foundation. 

Geography, as I hare intimated, was a secondary object, 
or rather an incident, in my explorations, and did not 
rerreire very close attention, except where it bore, or was 
supposed by me to bear, on archaeological questions. 1 
should hare been delighted to have contributed my 
efforts to a solution of the geographical problems, of 
which Peru and Bolivia afford so many examples; to 
hare risited the unexplored lake of the Aullagas, whose 
conjectural outlines continue to disfigure our maps, to the 
standing di.sgrace of the geography of the age ; and I 
should have been still more gratified if^ leaving behind 
me the auriferous frontier province of Carabaya, I could 
liave penetrated into the vast, unknown region through 
which the Madre de Dios flows, and where popular fancy 
places the second Inca Empire of Paytiti. But I had 
neither time nor means to give to these objects, which I 
hope soon to see taken up with the zeal and devotion that 
are so rapidly exx>08ing to us the secrets of Africa. 

Nevertheless, some of my geographical observations, if 
not very striking in character, may have importance in 
^correcting existing maps, and increasing the sum of our 
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information concerning a country little known and very 
imperfectly delineated. I need not say that no portion 
of the globe has bolder or more marked geographical 
and topographical features than Peru. In no part of the 
world does Nature assume grander, more imposing, or 
more varied forms. Along the Pacific coast is a belt of 
desert, intersected here and there by narrow valleys of 
wonderfol fertility, or relieved, near the mountains, by 
oases not less fertile. Succeeding this belt, inland, is the 
declivity of the Cordillera, notched by gorges, through 
which flow streams of varying size, fed by melting snows 
or the rains that fall, for part of the year, in the interior. 
On the coast, except as a remarkable meteorological phe- 
nomenon, rain never falls — a fact bearing in a marked 
manner on the aboriginal architecture of that region. 
Ascending the escarpment of mountains, we find a grand 
elevated ridge or mountain billow, bristling with snowy 
and volcanic peaks, and often spreading out in broken, 
cold, and arid plains or Punas^ with little of life to 
relieve their forbidding monotony. This broad and frozen 
belt, called El DespoUado, varying from 14,000 to 18,000 
feet in height, is succeeded, in the south of Peru and 
Bolivia, by the great terrestrial basin of Lakes Titicaca 
and Aullagas, which is completely shut in by the Andes 
and the Cordillera. Above, or to the northward of this, 
the two ranges separate again, forming the vast Andean 
■ Plateau, the Thibet of America, deeply grooved by 
streams which all find their way eastward into the 
Amazon. 

The American continent aflfords three conspicuous 
examples of that interesting physical phenomenon, the 
Terrestrial Basin, with its own fluvial system and its own 
water reservoirs. First, the great Utah basin, with its 
Salt Lake ; second, the smaller basin of Lake Itza, in 
Central America ; and third, the vaster, more elevated, 
and in all respects more interesting basin of Lake Titi- 
caca. The limits of this basin, on the south, are not yet 



256 SuuiER oy Peru. 



accmatelj determined, but, calcobitiiig from the Pass of 
La Baja, on the north, in latitude 14'' 50% and longitude 
l(f 60' west of Greenwich, it may safely be estimated to 
haye a length of between 500 and 600 miles. Its width, 
calculated by the reach ot the streams which concentrate 
in ity varies from 100 to 200 mUes, and may be taken to 
averse not far fixmi 150 mUes, thus giving a total area of 
about 100,000 square miles. Its eastern border is bounded 
by the loftiest section of the Andes — a rast, unbroken, 
snow-crowned range, whose lowest ]>eaks rival Chimbo- 
razo in altitude, with the gigantic mass of niampu or 
Sorata at one extremity, and the scarcely less imposing 
bulk of lUamini at the other. 

The slojie of the Titicaca basin is gentle towards the 
south. In its northern and highest portion reposes Lake 
Titicaca, a magnificent body of fresh water, comparable 
only with the North American lakes in respect of size, 
and lying at the extraordinary elevation of nearly 13,000 
feet above the sea. It receives several considerable tribu- 
taries, some of which are scarcely fordable even in the 
dry season, and discharges its waters through a broad, 
deep, and swift, but not turbulent stream. El Desagua- 
dero, into Lake Aullagas. This stream is about 170 
miles long, and has a fall of not far from 600 feet in its 
course, a fEtct which sufficiently disproves the old story, 
that the two lakes are so nearly on the same level that 
sometimes the waters flow from the one into the other, 
and vice versa. Of Lake Aullagas, as I have intimated, 
we know next to nothing. The most that seems to be 
established is that it has no visible outlet to the sea. 
That it receives the drainage of Lake Titicaca ; that its 
principal feeder, the Desaguadero, is swollen by some 
considerable streams, after leaving Lake Titicaca, and 
that it has itseK a number of important feeders, we know. 
Its size, contour, depth, and the possible disposition of 
its affluence of waters are open questions. It must be of 
vast superficies indeed, if its excess of water be carried 
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off, as has been suggested, by evaporation. Altogether, 
I regard Lake Anllagas as offering the most interesting 
geographical problem for the solution of the explorer on 
the whole American continent. 

Lake Titicaca, from its size, altitude and relation to the 
extraordinary terrestrial basin to which it gives a name, 
and in which it is so conspicuous a feature, is, perhaps, 
the most remarkable body of water in the world. It is a 
long, irregular oval in shape, with one-fifth of its area 
nearly cut off by the opposing peninsulas of Copacabana 
and Tiquina. Its greatest length is not far from 120 
miles, and its greatest width between forty and fifty miles. 
Its mean level is 12,864 feet above the sea, but varies a 
little with the seasons. Its outline, as well as its general 
features, and the most conspicuous points on its shores, 
were very accurately fixed by J. B. Pentland, formerly 
British Consul-General in Bolivia, who visited it in 1827- 
28, and again in 1837. 

His observations are embodied in a chart published by 
the British Admii-alty, entitled ' ' Map of Lake Titicaca, 
with the Valleys of Yucay, CoUao and Desaguadero," 
which I have elsewhere substantially reproduced, with 
some corrections of my own. I spent three weeks on 
this lake in an open boat, in company with Prof. Rai- 
mondi, a gentleman of high scientific attainments, and 
can bear testimony to the general accuracy of Mr. Pent- 
land' s observations. Further on I shall take the liberty 
of correcting some of his more considerable errors, merely 
remarking here that, considering the difficulties which 
the traveler has to encounter among the high Andes, it is 
only surprising that his mistakes are so few. 

The eastern 6r Bolivian shore of Lake Titicaca is abrupt, 
the mountains often pressing down boldly into the water. 
The western and southern shores, however, are relatively 
low and level, and the water here, especially in the bays 
and estuaries, is shallow and grown up with reeds and 
rushes, among which myriads of water-fowls find shelter 

33 
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and support. A large part of these low grounds are still 
marshy, and the roads are carried across them on stone 
causeways of Inca origin. A fall of ten feet, in the mean 
level of the lake, would, perhaps, lessen its area by one- 
fifth. It would lay bare most of the large bay of Puno, 
and a very large part of the bays of Tiquina and Guaqui. 
It is easy to see that the lake once covered a much larger 
area than it now occupies. It must not be supposed, 
however, that it is generally shallow ; on the contrary, it 
is, in many places, very deep, soundings being beyond 
the reach of a line of 100 fathoms. 

I have said that the level of the lake varies with the 
seasons. In the dry or winter season it is from three to 
five feet lower than during the summer or wet season. 
This rise and fall of the water certainly contributes to the 
support of the herds of cattle that, during the period of 
rains, find food in the vast pastures of Puno, the ancient 
CoUao. As already observed, in the shallow parts of the 
lake grow wide belts of reeds, and a kind of tender lake- 
weed, called, in the Quichua language, llacta^ on which 
cattle eagerly feed. This weed grows luxuriantly, reach- 
ing the surface froih depths of from ten to twelve feet. 
When the dry and cold season comes on, and the^ grass 
of the pasture becomes sere and dead, the cattle flock to 
the lake to subsist on this plant or weed. Soon that por- 
tion of it nearest the shore is consumed, and then com- 
mences a process which, if we accept certain theories 
regarding the law of adaptation, may, sooner qr later> 
convert the cattle of the Puno into hippopotami I They 
press into the water until their backs are barely visible, 
and the line between the water they have cleared and the 
mat of weeds beyond indicates the line of four or more 
feet soundings as clearly as if it were laid down in a 
chart. As the water of the lake subsides, the line is 
pushed further on, until the recurrence of the rains 
revives the pastures and the waters of the lake rise to 
their former level. Were it not for this resource, the 
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department of Puno could not well support, through the 
winter, the herds of cattle that now constitute a principal 
part of its wealth. 

The lake never freezes over, but ice forms near its 
shores and where the water is shallow. In fact, the lake 
has an important influence on the climate of this high, 
cold and desolate region. Its waters, at least during the 
winter months, are from ten to fifteen degrees of Fahren- 
heit warmer than the atmosphere. Its islands and penin- 
sulas feel this genial influence most perceptibly ; and I 
found barley, peas and maize — ^the latter, however, small 
and not prolific — ^ripening on them, while they did not 
mature on what may be called the mainland. 

The prevailing winds on the lake are from the north- 
east, whence they often blow with great force, and the 
waves roll in on its western and southern shores with 
something of the force and majesty of those of the ocean. 
Severe storms are not unfrequent, rendering navigation on 
the frail balsas or rafts of totora or reeds, always slow and 
precarious, exceedingly dangerous. Great but misdi- 
rected eflfbrts have been made to place steamers on the 
lake, and portions of two small ones of iron have been 
for seven years in the town of Puno. A great drawback 
to their success will be the want of fuel, of which there 
is very little, in the shape of stunted quenua or wild 
olive-trees, growing on the more sheltered parts of the 
island. I was, however, shown some specimens of very 
good bituminous coal, said to have been found on the 
peninsula of Copacabana, but was unable to visit the 
alleged deposit. 

Lake Titicaca has several considerable bays, of which 
those of Puno, Huancane and Achacache are the prin- 
cipal, and it has also eight considerable islands which 
are habitable or inhabited, viz., Amanten^, Taqueli, Soto, 
Titicaca, Coati, Campanario, Taquari and Ap^to. Of 
these the largest is Titicaca, high and bare, ragged in 
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here we may also include the Tocautins, are dammed 
back and spread over the broad valleys, which their clear 
waters have not yet been able to silt up. The wide lower 
reaches of these rivers are, then, true lakes, the barrier 
that prevents their passing into the true riverine condi- 
tion being the waters of the Amazonas. 

The flood plain of tbe Amazonas is diversified by innu- 
merable lakes, some of which, as that of Villa Franca, for 
instance, are of many miles in length. 

In conclusion, I may state that, in the eastern part of the 
Valley of the Amazonas, I have seen no traces of glacial 
action, though I have looked carefully for them. While 
I still adhere to the belief that glaciers once existed on 
the Brazilian plateau, I see no evidence of their having 
existed on the Amazonas. 

NoTB. — ^This paper was read Just before I made my expedition to tbe 
Ama2x>nas in 1871. On my return, I made seyeral important additions and 
corrections. Owing to my having mislaid a note-book I was unable to give 
tlie following heights in the body of the paper and so I append them here : 

Serra de Erere, by barometrioal measurement made by myself, 970 feet 
There appears to be a point a little higher than the one I selected as tbe 
highest, so that the Serra is about 1,000 feet in altitude 

The Serra de Parau&qu&ra I found to be 1,200 feet high, and the Bluff at 
Taperinha near Santarem 460 feet 
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respectively, and which is one of the best preserved and 
most remarkable remains- of aboriginal architecture in 
America. The island of Soto was . the Isle, of Penitence, 
to which resort was had for fasting and humiliation. In 
common with all the other islands I have named, it has 
considerable remains of ancient architecture. 

The population around Lake Titicaca is, of course, 
almost exclusively Indian. The Aymaras largely pre- 
dominate, the Quichua language being confined to a part 
only of the inhabitants of the town of Puuo, and those 
living between Puno and Huancan^. There is a marked 
difference between the Aymaras and Quichuas physically, 
although their languages have many features in common. 
The former are a smaller, darker, more sullen and incom- 
municative race than the latter, who, in my opinion, 
constituted the dominating or Inca family in the empire 
of Manco Capac. 

I have said that the map of Lake Titicaca and its envi- 
rons, by Mr. Pentland, is, beyond comparison, the best 
extant. In fact, later travelers have been content to 
adopt it, with few, if any, additions or corrections. And 
I am sure that its industrious and conscientious author 
will be glad if I can, in any degree, contribute to the per- 
fection of his elaborate and excellent work. In this 
belief I wish to point out some of his most conspicuous 
errors. 

While the outlines of the lake, as given by Mr. Pent- 
land, may be considered as approximately exact, it will 
be obvious, to the traveler on the spot, that the space 
between the island of Titicaca and the Bolivian shore is 
fex too narrow, and that the Bay of Tiquina is much too 
small. My observations, made with a view of determin- 
ing this point, have not yet been reduced, but I have no 
doubt they will substantiate what I now say. 

The courses of some of the rivers falling into the lake, 
as represented in the map, are also quite inexact. The 
River Pucura, or Bamis, rising in the Lake of La Baya, 
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here we may also include the Tocautms, are dammed 
back and spread over the broad valleys, which their clear 
waters have not yet been able to silt up. The wide lower 
reaches of these rivers are, then, true lakes, the barrier 
that prevents their passing into the true riverine condi- 
tion being the waters of the Amazonas. 

The flood plain of tbe Amazonas is diversified by innu- 
merable lakes, some of which, as that of Villa Franca, for 
instance, are of many miles in length. 

In conclusion, I may state that, in the eastern part of the 
Valley of the Amazonas, I have seen no traces of glacial 
action, though I have looked carefully for them. While 
I still adhere to the belief that glaciers once existed on 
the Brazilian plateau, I see no evidence of their having 
existed on the Amazonas. 

NoTB. — ^This paper was read Just before I made my expedition to the 
Ama2x>nas in 1871. On my return, I made seyeral important additions and 
corrections. Owing to my having mislaid a note-book I was unable to give 
tlie following heights in the body of the paper and so I append them here : 

Serra de Erere, by barometrical measurement made by myself, 070 feet. 
There appears to be a point a little higher than the one I selected as the 
highest, so that the Serra is about 1,000 feet in altitude 

The Serra de Parauaqu&ra I found to be 1,200 feet high, and the Bluff at 
Taperinha near Santarem 460 feet 
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OBSERVATIONS ON THE GEOGRAPHY AND 

ARCHiEOLOGT OF PERU. 



Bt E. G. SqmxR, M. A, F. S. A 



KBAD FSBBUABY ISVB, 1810. 

In the year 1863 1 was sent to Peru, by the government 
of the United States, to settle long-standing claims 
between the two republics, which had several times inter- 
rupted their friendly relations. After accomplishing that 
object, I commenced a series of explorations and investi- 
gations in the country, for which my official position 
gave me some important facilities, lliese occupied me 
for two years, and were mainly directed to an illustration 
of the aboriginal monuments, and an exposition of the 
archseology of the country. They carried me from Paita, 
on the north, to Arica, on the south, including a survey 
of the remarkable remains of Grand Ghimu, and the 
ancient monuments in the valleys of Viru Santa, Nepena, 
Casma, Supe, Ghiilon, Rimac, Lurin, Canete, the two 
Chinchas, Pisco, Arica, etc., etc. Prom the latter port I 
crossed the Cordillera to Bolivia, into the great terrestrial 
basin of Lake Titicaca, visited the enigmatical ruins of 
l^huanaco, the Sacred Islands of Lake Titicaca, and the 
monuments on its shores, and thence followed the foot- 
steps of the traditional Manco Capac to the imperial city 
of Cuzco, the capital of the Inca empire, and the Rome 
of the new world. 

From this interesting centre, I made expeditions in 
every direction, over a radius of a hundred miles, visiting 
and carefully investigating the vast remains of OUantay- 
tambo, Pisac, Paucartambo, Muyna, Limatambo, etc., etc.. 
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and finally directed my steps northward, through Aban- 
cay, Andahuylillas, Ayacucho (the ancient Gumanga), 
nearly to Jauja, when the heavy rains compelled me to 
descend to the coast at Lima. 

It woald be impossible for me, in the compass of a 
single paper, even if it were appropriate before a society 
of geography, to give a detailed account of the results of 
my investigations in the rich and wide field of Peruvian 
archaeology. I may, nevertheless, say, I hope, without 
improper assumption, that these investigations were con- 
ducted according to the requirements of modern science, 
through the aid of the compass, the line, the pencil, and 
the photographic camera, and will, I think, contribute to 
remove the subject, to which they principally relate, from 
the mists of speculation, and put its study on a sure 
foundation. 

Geography, as I have intimated, was a secondary object, 
or rather an incident, in my explorations, and did not 
receive very close attention, except where it bore, or was 
supposed by me to bear, on archaeological questions. J 
should have been delighted to have contributed my 
efforts to a solution of the geographical problems, of 
which Peru and Bolivia afford so many examples ; to 
have visited the unexplored lake of the AuUagas, whose 
conjectural outlines continue to disfigure our maps, to the 
standing disgrace of the geography of the age ; and I 
should have been still more gratified if, leaving behind 
me the auriferous frontier province of Carabaya, I could 
have penetrated into the vast, unknown region through 
which the Madre de Dios fiows, and where popular fancy 
places the second Inca Empire of Paytiti. But I had 
neither time nor means to give to these objects, which I 
hope soon to see taken up with the zeal and devotion that 
are so rapidly exposing to us the secrets of Africa. 

Nevertheless, some of my geographical observations, if 
not very striking in character, may have importance in 
^correcting existing maps, and increasing the sum of our 



Tme Andean Plateau the Tmibbt of America. 255 

information concerning a country little known and very 
imperfectly delineated. I need not say that no portion 
of the globe has bolder or more marked ^ographical 
and topographical features than Peru. In no part of the 
world does Nature assume grander, more imposing, or 
more varied forms. Along the Pacific coast is a belt of 
desert, intersected here and there by narrow valleys of 
wonderful fertility, or relieved, near the mountains, by 
oases not less fertile. Succeeding this belt, inland, is the 
declivity of the Cordillera, notched by gorges, through 
which flow streams of varying size, fed by melting snows 
or the rains that fell, for part of the year, in the interior. 
On the coast, except as a remarkable meteorological phe- 
nomenon, rain never falls — a fact bearing in a marked 
manner on the aboriginal architecture of that region. 
Ascending the escarpment of mountains, we find a grand 
elevated ridge or mountain billow, bristling with snowy 
and volcanic peaks, and often spreading out in broken, 
cold, and arid plains or PunaSy with little of life to 
relieve their forbidding monotony. This broad and frozen 
belt, called JSl DespobladOj varying from 14,000 to 18,000 
feet in height, is succeeded, in the south of Peru and 
Bolivia, by the great terrestrial basin of Lakes Titicaca 
and Aullagas, which is completely shut in by the Andes 
and the Cordillera. Above, or to the northward of this, 
the two ranges separate again, forming the vast Andean 
Plateau, the Thibet of America, deeply grooved by 
streams which all find their way eastward into the 
Amazon. 

The American continent affords three conspicuous 
examples of that interesting physical phenomenon, the 
Terrestrial Basin, with its own fluvial system and its own 
water reservoirs. First, the great Utah basin, with its 
Salt Lake ; second, the smaller basin of Lake Itza, in 
Central America ; and third, the vaster, more elevated, 
and in all respects more interesting basin of Lake Titi- 
caca. The limits of this basin, on the south, are not yet 
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accurately determined, but, calculatiiig from the Pass of 
La Baja, on the north, in latitude 14^ 60 ^ and longitade 
70"* 60' west of Greenwich, it may safely be estimated to 
have a length of between 600^ and 600 miles. Its width, 
calculated by the reach of the streams which concentrate 
in it, varies from 100 to 200 miles, and may be taken to 
average not far from 160 miles, thus giving a total area of 
about 100,000 square miles. Its eastern border is bounded 
by the loftiest section of the Andes — a vast, unbroken, 
snow-crowned range, whose lowest peaks rival Chimbo- 
razo in altitude, with the gigantic mass of lUampu or 
Sorata at one extremity, and the scarcely less imposing 
bulk of lUamini at the other. 

The slope of the Titicaca basin is gentle towards the 
south. In its northern and highest portion reposes Lake 
Titicaca, a magnificent body of fresh water, comparable 
only with the If orth American lakes in respect of size, 
and lying at the extraordinary elevation of nearly 13,000 
feet above the sea. It receives several considerable tribu- 
taries, some of which are scarcely fordable even in the 
dry season, and discharges its waters through a broad, 
deep, and swift, but not turbulent stream. El Desagua- 
dero, into Lake Aullagas. This stream is about 170 
miles long, and has a fall of not far from 600 feet in its 
course, a fact which sufficiently disproves the old story, 
that the two lakes are so nearly on the same level that 
sometimes the waters flow from the one into the other, 
and vice versa. Of Lake Aullagas, as I have intimated, 
we know next to nothing. The most that seems to be 
established is that it has no visible outlet to the sea. 
That it receives the drainage of Lake Titicaca ; that its 
principal feeder, the Besaguadero, is swollen by some 
considerable streams, after leaving Lake Titicaca, and 
that it has itself a number of important feeders, we know. 
Its size, contour, depth, and the possible disposition of 
its affluence of waters are open questions. It must be of 
vast superficies indeed, if its excess of water be carried 
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off, as has been suggested, by evaporation. Altogether, 
I regard Lake Aullagas as offering the most interesting 
geographical problem for the solution of the explorer on 
the whole American continent. 

Lake Titicaca, from its size, altitude and relation to the 
extraordinary terrestrial basin to which it gives a name, 
and in which it is so conspicuous a feature, is, perhaps, 
the most remarkable body of water in the world. It is a 
long, irregular oval in shape, with one-fifth of its area 
nearly cut off by the opposing peninsulas of Gopacabana 
and Tiquina. Its greatest length is not far from 120 
miles, and its greatest width between forty and fifty mQes. 
Its mean level is 12,864 feet above the sea, but varies a 
little with the seasons. Its outline, as well as its general 
features, and the most conspicuous points on its shores, 
were very accurately fixed by J. B. Pentland, formerly 
British Consul- General in Bolivia, who visited it in 1827- 
28, and again in 1837. 

His observations are embodied in a chart published by 
the British Admiiulty, entitled " Map of Lake Titicaca, 
with the Valleys of Yucay, Collao and Desaguadero," 
which I have elsewhere substantially reproduced, with 
some corrections of my own. I spent three weeks on 
tills lake in an open boat, in company with Prof. Rai- 
mondi, a gentleman of high scientific attainments, and 
can bear testimony to the general accuracy of Mr. Pent- 
land's observations. Further on I shall take the liberty 
of correcting some of his more considerable errors, merely 
remarking here that, considering the difficulties which 
th*^ traveler has to encounter among the high Andes, it is 
only surprising that his mistakes are so few. 

The eastern Or Bolivian shore of Lake Titicaca is abrupt, 
the mountains often pressing down boldly into the water. 
The western and southern shores, however, are relatively 
low and level, and the water here, especially in the bays 
and estuaries, is shallow and grown up with reeds and 
rushes, among which myriads of water-fowls find shelter 
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and support. A large part of these low grounds are still 
marshy, and the roads are carried across them on stone 
causeways of Inca origin. A fall of ten feet, in the mean 
level of the lake, would, perhaps, lessen its area by one- 
fifth. It would lay bare most of the large bay of Puno, 
and a very large part of the bays of Tiquina and Guaqui. 
It is easy to see that the lake once covered a much larger 
area than it now occupies. It must not be supposed, 
however, that it is generally shallow ; on the contrary, it 
is, in many places, very deep, soundings being beyond 
the reach of a line of 100 fathoms. 

I have said that the level of the lake varies with the 
seasons. In the dry or winter season it is from three to 
five feet lower than during the summer or wet season. 
This rise and faU of the water certainly contributes to the 
support of the herds of cattle that, during the period of 
rains, find food in the vast pastures of Puno, the ancient 
CoUao. As already observed, in the shallow parts of the 
lake grow wide belts of reeds, and a kind of tender lake- 
weed, called, in the Quichua language, llacta^ on which 
cattle eagerly feed. This weed grows luxuriantly, reach- 
ing the surface froiii depths of from ten to twelve feet. 
When the dry and cold season comes on, and the^ grass 
of the pasture becomes sere and dead, the cattle flock to 
the lake to subsist on this plant or weed. Soon that por- 
tion of it nearest the shore is consumed, and then com- 
mences a process which, if we accept certain theories 
regarding the law of adaptation, may, sooner or later, 
convert the cattle of the Puno hito hippopotami 1 They 
press into the water until their backs are barely visible, 
and the line between the water they have cleared and the 
mat of weeds beyond indicates the line of four or more 
feet soundings as clearly as if it were laid down in a 
chart. As the water of the lake subsides, the line is 
pushed further on, until the recurrence of the rains 
revives the pastures and the waters of the lake rise to 
their former level. Were it not for this resource, the 
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department of Puno could not well support, through the 
winter, the herds of cattle that now constitute a principal 
part of its wealth. 

The lake never freezes over, but ice forms near its 
shores and where the water is shallow. In fact, the lake 
has an important influence on the climate of this high, 
cold and desolate region. Its waters, at least during the 
winter months, are from ten to fifteen degrees of Fahren- 
heit warmer than the atmosphere. Its islands and penin- 
sulas feel this genial influence most perceptibly ; and I 
found barley, peas and maize — ^the latter, however, smaU 
and not prolific — ^ripening on them, while they did not 
mature on what may be called the mainland. 

The prevailing winds on the lake are from the north- 
east, whence they often blow with great force, and the 
waves roll in on its western and southern shores with 
something of the force and majesty of those of the ocean. 
Severe storms are not unfrequent, rendering navigation on 
the frail balsas or rafts of totora or reeds, always slow and 
precarious, exceedingly dangerous. Great but misdi- 
rected efforts have been made to place steamers on the 
lake, and portions of two small ones of iron have been 
for seven years in the town of Puno. A great drawback 
to their success will be the want of fuel, of which there 
is very little, in the shape of stunted quenua or wild 
olive-trees, growing on the more sheltered parts of the 
island. I was, however, shown some specimens of very 
good bituminous coal, said to have been found on the 
peninsula of Copacabana, but was unable to visit the 
alleged deposit. 

Lake Titicaca has several considerable bays, of which 
those of Puno, Huancane and Achacache are the prin- 
cipal, and it has also eight considerable islands which 
are habitable or inhabited, viz., Amanten6, Taqueli, Soto, 
Titicaca, Coati, Campanario, Taquari and Aptito. Of 
these the largest is Titicaca, high and bare, ragged in 
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outline as rugged in surface, six miles long by between 
three and four miles in width. 

This was the sacred island 2?ar excellence of Peru. To 
it the Incas traced their origin, and to this day it is held 
by their descendants in profound veneration. According 
to tradition, Manco Capac and Mama OeUa, his wife and 
sister, children of the Sun and commissioned by that 
luminary, started hence on their errand of beneficence to 
reduce under government, and instruct in religion and 
the arts, the savage tribes that occupied the country. 
Manco Capac bore a golden wand, and was directed to 
travel northward until he should reach the spot where 
the rod would sink into the ground, and there fix the 
seat of his empire. He traveled slowly along the western 
shore of the lake, through the broad and bleak Puna 
lands, up the valley of the Bio Pucura to the Lake of 
La Baya, where the basin of Titicaca ends, and whence 
the waters of the Rio Vilcanota start on their course to 
swell the Amazon. He descended the valley of that 
river, until he reached the spot where Cuzco now stands, 
where the golden rod disappeared. Here he fixed his 
seat, and here, in time, rose the City of the Sun, the 
capital of his empire, the shrine of religion, and the 
center of his power. 

Upon this island, the traditional birthplace of the Incas, 
are still the remains of a temple of the Sun, a convent of 
priests, a royal palace, and other evidences of Inca oivili- . 
zation. It is easy to find the shallow cave, under a huge 
shelf of sandstone, where Manco Capac took shelter until 
he received his high commission, and which was vene- 
rated beyond any object in the Inca empire. In the 
warmest and most sheltered nook of the island is a garden 
of the Incas, with its baths and its fountains still fiowing 
with silvery sheen and murmur. Not far from Titicaca 
is the island of Coati, sacred to the moon, on which 
stands the famous Palace of the Virgins of the Sun, built 
around two shrines dedicated to the sun and the moon, 
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Tespectively, aod which is one of the best preserved and 
most remarkable remains- of aboriginal architecture in 
America. The island of Soto was . the Isle, of Penitence, 
to which resort was had for fasting and humiliation. In 
common with all the other islands I have named, it has 
considerable remains of ancient architecture. 

The population around Lake Titicaca is, of course, 
almost exclusively Indian. The Aymaras largely pre- 
dominate, the Quichua language being confined to a part 
oniy of the inhabitants of the town of Puao, and those 
living between Puno and Huancan^. There is a marked 
difference between the Aymaras and Quichuas physically, 
although their languages have many features in common. 
The former are a smaller, darker, more sullen and incom- 
municative race than the latter, who, in my opinion, 
constituted the dominating or Inca &mily in the empire 
of Manco Capac. 

I have said that the map of Lake Titicaca and its envi- 
rons, by Mr. Pentland, is, beyond comparison, the best 
extant. In fact, later travelers have been content to 
adopt it, with few, if any, additions or corrections. And 
I am sure that its industrious and conscientious author 
will be glad if I can, in any degree, contribute to the per- 
fection of his elaborate and excellent work. In this 
belief I wish to point out some of his most conspicuous 
errors. 

While the outlines of the lake, as given by Mr. Pent- 
land, may be considered a« approximately exact, it will 
be obvious, to the traveler on the spot, that the space 
between the island of Titicaca and the Bolivian shore is 
&r too narrow, and that the Bay of Tiquina is much too 
small. My observations, made with a view of determin- 
ing this point, have not yet been reduced, but I have no 
doubt they will substantiate what I now say. 

The courses of some of the rivers falling into the lake, 
as represented in the map, are also quite inexact. The 
River Pucura, or Bamis, rising in the Lake of La Raya, 



262 Squier on Peru. 

is well laid down. But the map errs in making the con- 
siderable river of Azangaro, which rises in the mountains 
toward Carabaya, fall direct into the lake, a little to the 
eastward of the mouth of the Bands. This is quite 
another stream,- the Putina, while the Rio Azangero is a 
tributary of the Bamis, and unites with it a few miles 
above the town of Taraco. Between the Putina and 
Bamis, but discharging into the latter, is the considerable 
Lake of Aiapa, more than ten leagues in circuit, and also 
the salt lake,. Laguna de Salinas, which, however, like 
many other of the Andean lakes, has no outlet. If either 
of these lakes is indicated in Mr. Pentland's map, which 
is also wrong in making the Bio Lampa, which receives 
the streams that descend from the lakes of the Pass of 
La Compuerta, in the Cordillera, enter the Lake of Titi- 
caca a little to the west of the mouth of the Bamis. So 
far from this being the case, the Lampa falls into the 
northern extremity of the Bay of Puno. The Lake of 
Umayo, which is represented as discharging into the Bio 
Lampa, has, in fact, no outlet. It is a singular lake, 
deeply sunk in the rocky plateau, but yet considerably 
elevated above the level of Lake Titicaca itself. It 
abounds in fishes, one variety of which, sent by me to 
Prof. Agassiz, is believed to be entirely new, and, possi- 
bly, peculiar to the lake in question. It is on a penin- 
sula projecting boldly into this lake that we find the 
remarkable group of ancient burial towers, known as the 
Chulpas of Sillustani. 

Before turning away from the rather ungrateful task of 
indicating or correcting errors, I may observe that the 
course of the nameless stream, flowing past the town of 
Santiago de Machaca, on the road from Tacna to La Paz, 
is not to the south-east, as represented by Mr. Pentland, 
but northeast, reaching the Desaguadero above ^asacara, 
and not falling into the Bio Maure. There are other mis- 
takes in Mr. Pentland' s map, and, consequently, in those 
of the travelers who have copied it, which l hope to correct 
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in my own map, of which, however, that of Mr. Pent- 
land must form the basis as well as the most important 
part. 

Mr. Pentland has correctly indicated the little lake of 
La Ray, occupying the very crest of the "divide," or 
Pass of La Raya, as being the common sonrce of the Rio 
Pucura, flowing into Lake Titicaca, and the Rio Vilca- 
nota, which, under its diflTerent names of Vilcamayo, 
ITmbamba and Ucayali, constitutes unquestionably the 
. Rio Madre, or mother stream, of the Amazon. This little 
lake is only a few hundred yards across, and springs up 
in a depression in the " divide," among masses of bog or 
turf, with snowy mountains on every side. A cork 
thrown into the center of the lake might find its way 
northward into the Amazon, or southward into Lake 
Titicaca, depending, probably, on the direction of the 
wind. I am happy to confirm Mr. Pentland' s accuracy 
as regards this lake, and the more so since the question 
of lakes with two outlets has called out some discussion 
in connection with African travel. Mr. Pentland fixes 
the altitude of the Lake of La Raya at 13,380 feet above 
the sea. I think this altitude, like most of the others 
given by this authority, is below the fact. The altitudes, 
given by Mr. David Forbes, of some of the mountains of 
Peru and Bolivia are considerably greater than those 
given by Mr. Pentland, and conform better with those 
which I have myself determined. For full and authen- 
tic information on these points, however, as well as upon 
the geography, zoology, botany, geology and mineralogy 
of Peru, we must await the publication of Prof. Antonio 
Raimondi's researches in that country, where he has 
spent twenty years in the collection of data, with a zeal, 
intelligence and industry impossible to be surpassed. 

While sx>eaking of the source of the Amazon, I may 
perhaps be indulged in some observations on that great 
river, and the plans and attempts that have been recently 
made to utilize it by the people dwelling on its upper 
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waters, and for bringing the vast regions which it drains 
within the circle of colonization and modern development. 
The Amazon, or, as it is called on the spot, El Amazonas, 
is understood to be formed by the union of the great 
rivers Maranon and Ucayali, near the Peruvian establish- 
ment of Nauta. It has been a question which of these 
streams may be considered as the Bio Madre, or main 
river, and whether that name should be given to the 
longest stream, having its rise furthest from the point of 
junction, or to that which carries the greatest volume of 
water. As regards length, there is no doubt that the 
Ucayali exceeds the Maranon by several hundreds of 
miles, whether its longest branch be the Urbamba or 
Vilcamayo rising in the Lake of La Baya, or the Apuri- 
nfac, rising in the province of Caylloma, department of 
Arequipa. As regards volume, we can only accept the 
evidence of those who have had opportunities of making 
a comparison. Our latest authority, on this as on some 
other interesting points, is Dr. Santiago Tavara, a mem- 
ber of the Hydrographic Commission, sent out in 1868, 
by the Peruvian government. After reaching Nauta, at 
the junction of the Maranon and the Ucayali, he writes : 
"The Maranon is not the main stream of the Amazon. 
To deserve that distinction it should have greater length 
and a greater volume than the Ucayali ; it has neither, 
and leaves the latter to bear, without dispute, the title of 
Rio Madre del Amazonas." 

The Ucayali, besides the interest attaching to it as the 
Rio Madre del Amazonas, has lately been invested with 
special importance, through the active explorations of 
the Amazonian tributaries reaching into Peru, by the 
government of that republic, and by enterprising and 
adventurous individuals. It has long been the dream of 
Peru, but more especially since the introduction of steam, 
in some way to utilize the Amazonian waters, by estab- 
lishing, through them, a direct communication between 
the populated highlands of the Peruvian interior and tlie 
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Atlantic coast and Europe. Obviously such a communi- 
cation, if practicable, would be of great advantage to that 
region, and might lead to its ultimate development. 
After, however, what I have seen and learned of interior 
Peru and its real capacities, I must say I am not inclined 
to share in the high anticipations that have been indulged 
in, regarding its future, by writers, native and foreign. 
Up to within a very recent period it was believed that the 
interior might be reached by four great highways, — first, 
by the Purus, which flows into the Amazon in latitude 
3** 60' south, longitude 61° 17' west, and was supposed to 
reach to the province of Corabaya, department of Puno, 
and take its rise in the snowy region of the Andes, 
bounding the basin of Titicaca on the north-east. It was 
supposed to flow thence, and, under the name of Madre 
de Bios, pass through the important province of Cuzco, 
less than 100 miles to the east of that city, and to consti- 
tute, from its head of navigation, wherever that might 
prove to be, the natural highway of Southern Peru, via 
the Amazon, to the Atlantic. The investigations of Don 
Faustino Maldonado, who lost his life in making them, 
and of Prof. Raimondi, have proved, however, that the 
streams of Carabaya, and the Madre de Dios itself are 
affluents of the Beni, which in turn is an affluent of the 
Madeira, or else themselves flow direct into the Madeira 
In either case they must reach that river above its falls, 
which are not transitable for steamers. 

The next great river, penetrating Peru from the Ama- 
zon is the Purus, which, as I have said, was supposed to 
reach close to Cuzco. This has been thoroughly explored 
by an adventurous Englishman, Mr. Wm. Chandless, 
who has ascertained that its navigable waters do not come 
near the Andes, nor approach anywhere within practica- 
ble communication with the settled parts of Peru. The 
same may be said of the comparatively small rivers inter- 
vening between the Purus and the Yavari, which latter, 

d4 



266 SquiER ON Peru. 

for a considerable part of its length, forms the boundary 
between Peru and Brazil. 

Our principal, indeed our only knowledge of the 
Tavari is derived from the reports of the mixed Peruvian 
and Brazilian Boundary Commission that undertook its 
ascent in the autumn of 1866. They reached a point, at 
an estimated distance of 1,000 miles from the mouth of 
the river, when they were driven back with loss, by the 
Indians. Captain Carrasco, the Peruvian Commissioner, 
reports it navigable foj steamers of small draft to the 
mouth of an affluent that he calls Rio Galvez, a distance, 
calculated from his observations, of about 300 miles from 
the. Amazon. 

The Amazon now enters wholly into Peruvian territory, 
where it has been for some years traversed by Peruvian 
steamers in conjunction with a Brazilian line below. At 
Nauta, 600 miles from the frontier, it loses its distinctive 
name, and separates, as we have seen, into two large 
tributaries, the Maranon and the Ucayali. The Maranon, 
at a distance of about 200 miles above the junction, 
receives a large affluent from the south, the Huallaga, 
which reaches to the heart of the Department of Junin, 
close to the celebrated mining town of Cerro de Pasco. 
This was explored by our countrjrman, Lieut. W. L. 
Hemdon, in 1851, who reported it navigable for a draught 
of five feet, at the lowest stage of the river, to Chasuta, 
or Pongo de Aguire, 285 miles from its mouth, and for 
canoes from that point to Tingo Maria, a further distance 
of 325 miles. Prof. Raimondi, publishing in 1862, states, 
however, that the Huallaga, notwithstanding its great 
volume of water, is so obstructed that it cannot be steadily 
navigated by steamers of useful burden except to 
La Laguna, twenty -five miles from its mouth. It may, 
nevertheless, be navigated, at certain seasons, to the 
town of Turimaguas. 

The word pongo is a corruption of the Quichua puncu^ 
portal or gateway, and indicates rapids or falls between 
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high escarpments of rocks, realizing what we have lately 
had described to us as the canons of the Colorado. 

One of these pongoSy the famous one of Manseriche, 
where the whole volume of the Maranon, which above 
that point is 1,800 feet wide, is forced between the pre- 
cipitous rocks in a broken trough less than 200 feet 
broad, and with a current of fourteen miles an hour, 
eflTectually precluding steam navigation beyond. This 
pov.go is about 400 miles above Nauta, and it is only to 
that point, where there is little population, that the 
Maranon can be regarded as a fluvial highway. 

Coming back now to Ucayali, we find that, after all, it 
is the only stream likely to meet, in any great, practical 
sense, the idea of permanent or rapid communication 
between Peru, the Amazon and the Atlantic, or in its 
probable usefulness, as well as in length and volume, to 
indicate its right to the designation of Bio Madre del 
Amazonas. like the Amazon, it takes its name only 
from the point where its two great tributaries, the Uru- 
bamba or Vilcamayo and the Tambo, itself formed by the 
Apurimac, and the Mantaro, come together. For its whole 
length, from the point of junction down to the Amazon 
a distance of 772 miles, it is a navigable river for steamers 
of large size and draft. The Urubamha, according to 
Castelneau, is navigable for small vessels for 216 miles, 
in the direction of Cuzco, to certain falls 180 miles below 
the Indian village of Echarat^, 220 miles from Cuzco, the 
capital of the most populous department of Peru, and 
with which, more than any otherj it is important to 
establish communication from the Amazon. A sanguine 
German has proposed a railway up the valley of the 
river, from the head of steam navigation to the town of 
Urubamba, twenty-four miles from Cuzco, in the glorious 
valley* of Tucay, but this would involve a road 400 miles 
long ; but as two Vell-fiUed freight-trains a year would 
now carry away all the surplus produce of the depart- 
ment^ and one car a month the total number of its travel- 
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ing citizens, I fear the project will not command the 
capital requisite for its realization. 

The extent to which the Tambo, and after it the Apnri- 
mac and Mantaro, are or may be made navigable, I will 
not undertake to say. It has not been explored. Prof. 
Raimondi has penetrated, with infinite difficulty, from 
Huanta to the junction of the two rivers just named, 
when the united streams had sufficient water, in his esti- 
mation, to admit the use of small steamei*s all the year 
round. This point, according to the same authority, is 
in longitude 72° 32' west, and latitude 12° 30 ' south ; and 
as the point of junction of the Tambo and Vilcamayo, or 
Urubamba, as recently fixed, is in longitude 73° 14' west, 
and latitude 10° 41 ' south, it follows that, if Prof. Rai- 
mondi is right, the Tambo is navigable for at least 250 
miles. 

The Ucayali is, therefore, following its windings, navi- 
gable, in connection with the Vilcamayo, 988 miles, and 
in connection with the Tambo, 1,022 miles ; and as from 
its mouth to that of the Amazon is 2,609 miles, the total 
of navigation is 3,731 miles. 

No attempt, however, has been made to utilize the 
Ucayali, except recently, and only so far as to establish 
steam connection with the department of Junin, by way 
of the River Pachitea, a considerable branch of the Uca- 
yali, and the Palcazu, a tributary of the Pachitea. In 
June, 1866, an expedition, under Capt. Vargas, was sent 
from the Peruvian establishment of Iquitos, on the 
Amazon, to explore those rivers. He embarked in a 
little iron steamer, the Putamayo, of seventy tons regis- 
ter, twenty -five horse-power, and drawing only two feet 
of water. It safely navigated the Ucayali to the mouth 
of the Pachitea, and had ascended the latter stream about 
sixty miles, when two of its officers, Senores Tavara and 
West, who had gone ashore to conlmunicate with the 
Indians on its banks, were attacked and slain. Owing 
to this circumstance — the steamer, meantime, having 
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suffV^red some damage bj grounding — the expedition 
turned back. 

A new and more effective expedition was, however, 
speedily organized bj the young and enthusiastic Prefect 
of the Department of Loreto, Don Benito Arana, which 
embarked in three steamers, the Morona, drawing seven to 
eight feet of water, the Napo and the little Putamayo, 
already mentioned. It reached the point on the Pachitea 
whence the Putamayo had turned back, December 6, 1866, 
where a force was landed to chastise the Indians who had 
murdered Tavara and West. A number were killed and 
their village burned. The expedition then pushed forward, 
not without difficulty from narrows and shallows, and on 
the 8th of December reached the mouth of the Palcazu, 
and entered it for a short distance, when the Morona, the 
largest steamer, was compelled to stop for want of water, 
while the other two proceeded still a little farther on to 
the mouth of an affluent of the Palcazu, the Mairo, where 
it was proposed to establish a port, as the head of navi- 
gation, to be called, after the then president, Puerto 
Prado. The expedition remained a few days, dispatch- 
ing a glowing account of its success to the government, 
by which it was proclaimed to the world that, as Mairo, 
or Puerto Prado, was only ten days distant from Lima 
(or but 825 miles), a direct route might be considered 
established, via the Amazon, between the Pacific and the 
Atlantic, between Lima and Para — the whole capable of 
being traversed in twenty-two days — twelve days being 
the time allowed by the enthusiastic Prefect Arana, in 
his official report, for the passage from Puerto Prado to 
the mouth of the Amazon, the whole distance, as was 
alleged, being practicable for vessels of 500 tons. 

The expedition, on returning, was not so successful. 
The water of the Pachitea fell rapidly, and the Putamayo, 
which was the last descending, got aground, and remained 
aground for upwards of a year, or until the 12th of Janu- 
ary, 1868. 
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Early in the year 1867, and in order to determine, with 
scientific accuracy, the capability of the route pointed 
out by the Prefect Arana, the Government of Peru 
appointed a Hydrographic Commission, a member of 
which was Dr. Santiago ^avara, brother of one of the 
officers already mentioned as having been killed by the 
Indians on the first trip of the Putumayo. His report, 
recently published, has just reached me from lima. 

This commission consisted of seven })ersons: three 
Americans, three Peruvians and one Swiss, with Admi- 
ral John R- Tucker, formerly of the United States Navy, 
but now in the Peruvian service, at its head. Starting 
from the so-called Puerto Prado in canoes and on rafts, 
they descended to the Pachitea in an hour, and the latter 
river to the Ucayli in six days, when they embarked on 
the steamer Morona, and in seven days, anchoring at 
night, reached the Amazon. Capt. Tucker subsequently 
ascended the Ucayali, making a regular survey of the 
river to the junction of the Tambo and Vilcamayo. Ho 
ascended the latter thirty-five and the former five miles, 
making all necessary observations for a map of this great 
river. His report is not yet published, and we only know 
some of the results from Dr. Tavara' s pages. 

From these we gather that from Puerto Prado to the 
Ucayali, following the Pachitea, is 196 miles ; from the 
mouth of the latter to the Amazon, following the Ucayali, 
576 miles. 

The mouth of the Ucayali is in latitude 4° 30' south, 
longitude 73° 6 f west of Greenwich. 

The mouth of the Pachitea in latitude 8^ 48' 28" 
south, longitude 74° 7^ 40^^ west. 

The junction of the rivers Vilcamayo and Tambo in 
latitude 10° 41^ south, longitude 73° 14^ west. 

Dr. Tavara pronounces against Puerto Prado as a port, 
on the ground that the Palcazu is not properly a naviga- 
ble stream, and is decided in his conviction that the head 
of navigation is at some point much lower down on the 
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Pachitea. Nor is he at all enthusiastic in favor of the 
proposed route to the Amazon, but strongly favors that 
proposed by the Viceroy Abascal in 1808, namely, by 
way of the Rio Chanchamayo, which, uniting with the 
Tutumayo and Pangoa rivers, forms the Perene, an 
important txibutaiy of the Rio Tambo, entering it not far 
above the junction of the latter with the Vilcamayo. He 
thinks the Perene navigable to a point called Quimiri, 
not far from the frontier fort of San Ramon, sixty leagues 
from Lima. He estimates the distance from this point to 
the Ucayali at less than a hundred miles. 

The government of Peru, with commendable spirit, sent 
last year (1869) an expedition under a Mr. Nystrom, a 
German, to explore this route. He penetrated only s^en 
miles beyond Fort San Ramon, wJiere his party became 
involved in a light with the savage Chunchas, and he 
himself in a quarrel with the military officers accompa- 
nying the expedition, which consequently broke up with- 
out any valuable results. I believe the attempt to solve 
the question of a communication by this route has been 
renewed. If it should prove feasible, it will be clearly 
the best of all yet proposed to connect habitable Peru 
with the Amazon, especially as it starts close from the 
populous district of Tarma, which it is proposed to con- 
nect with Lima by railway, — sl daring, but, it is believed, 
a feasible undertaking. A railway, on the other hand, -to 
the Pachitea, is probably impracticable, although there 
have been engineers of sufficient hardihood to propose 
one from Lima to Cerro de Pasco, elevated 14,000 feet 
above the sea. 

I cannot omit from these notes of what has been done 
and is doing in Peru, in the way of geographical explora- 
tion, without a reference to the liberality of its govern- 
ment in sendmg an exploring expedition up the Rio 
Morona, through its own territory into that of Ecuador. 
A citizen of the latter republic, a Senor Proano, under 
certain authorizations from his government^ professed to 
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is well laid down. But the map errs in making the con- 
siderable river of Azangaro, which rises in the mountains 
toward Carabaja, fall direct into the lake, a little to the 
eastward of the mouth of the Bamis. This is quite 
another stream, the Putina, while the Rio Azangero is a 
tributary of the Bamis, and unites with it a few miles 
above the town of Taraco. Between the Putina and 
Bamis, but discharging into the latter, is the considerable 
Lake of Anipa, more than ten leagues in circuit, and also 
the salt lake,. Laguna de Salinas, which, however, like 
many other of the Andean lakes, has no outlet. Neither 
of these lakes is indicated in Mr. Pentland' s map, which 
is also wrong in making the Bio Lampa, which receives 
the streams that descend from the lakes of the Pass of 
La Compuerta, in the Cordillera, enter the Lake of Titi- 
caca a little to the west of the mouth of the Bamis. So 
far from this being the case, the Lampa £el11s into the 
northern extremity of the Bay of Puno. The Lake of 
Umayo, which is represented as discharging into the Bio 
Lampa, has, in fact, no outlet. It is a singular lake, 
deeply sunk in the rocky plateau, but yet considerably 
elevated above the level of Lake Titicaca itself. It 
abounds in fishes, one variety of which, sent by me to 
Prof. Agassiz, is believed to be entirely new, and, possi- 
bly, peculiar to the lake in question. It is on a penin- 
sula projecting boldly into this lake that we find the 
remarkable group of ancient burial towers, known as the 
Chulpas of Sillustani. 

Before turning away from the rather ungrateful task of 
indicating or correcting errors, I may observe that the 
course of the nameless stream, flowing past the town of 
Santiago de Machaca, on the road from Tacna to La Paz, 
is not to the south-east, as represented by Mr. Pentland, 
but northeast, reaching the Desaguadero above Nasacara, 
and not falling into the Bio Maure. There are other mis- 
takes in Mr. Pentland' s map, and, consequently, in those 
of the travelers who have copied it, which l hope to correct 
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'in my own map, of which, however, that of Mr. Pent- 
land must form the basis as well as the most important 
part. 

Mr. Pentland has correctly indicated the little lake of 
La Ray, occupying the very crest of the "divide," or 
Pass of La Raya, as being the common source of the Rio 
Pucura, flowing into Lake Titicaca, and the Rio Vilca- 
nota, which, under its different names of Vilcamayo, 
Urubamba and TJcayali, constitutes unquestionably the 
. Rio Madre, or mother stream, of the Amazon. This little 
lake is only a few hundred yards across, and springs up 
in a depression in the " divide," among masses of bog or 
turf, with snowy mountains on every side. A cork 
thrown into the center of the lake might find its way 
northward into the Amazon, or southward into Lake 
Titicaca, depending, probably, on the direction of the 
wind. I am happy to confirm Mr. Pentland' s accuracy 
as regards this lake, and the more so since the question 
of lakes with two outlets has called out some discussion 
in connection with African travel. Mr. Pentland fixes 
'the altitude of the Lake of La Raya at 18,380 feet above 
the sea. I think this altitude, like most of the others 
given by this authority, is below the fact. The altitudes, 
given by Mr. David Forbes, of some of the mountains of 
Peru and Bolivia are considerably greater than those 
given by Mr. Pentland, and conform better with those 
which I have myself determined. For full and authen- 
tic information on these points, however, as well as upon 
the geography, zoology, botany, geology and mineralogy 
of Peru, we must await the publication of Prof. Antonio 
Raimondfs researches in that country, where he has 
spent twenty years in the collection of data, with a zeal, 
intelligence and industry impossible to be surpassed. 

While speaking of the source of the Amazon, I may 
perhaps be indulged in some observations on that great 
river, and the plans and attempts that have been recently 
made to utilize it by the people dwelling on its upper 



274 Squibr on Peru. 

at the same time, readily defensible. The rale of the 
first Inca does not seem to have extended beyond this 
valley, and the passes leading into it are strongly fortified 
with works that &ce outward, indicating the directions 
whence attack was possible in the early days of the 
empire, before the chiefs of Cuzco commenced their career 
of conquest by reducing the people of the holson of Anta 
or Xaxiguana on the north, and of Urcos or Andahuay- 
lillas on the south. 

The holson of Cuzco, which is not far from thirty miles 
long, is divided into two nearly equal parts by the Pass 
of Angostura, or the Narrows, where two mountain spurs 
project towards each other into the valley, leaving liardly 
room enough for the roadway and the river. On the 
promontories dominating this narrow passage are the 
conspicuous ruins of many buildings and remains of 
works, showing that this was regarded as a strategic or 
important position, for the immediate protection of the 
capital. 

The city of Cuzco, which occupies the site of the 
ancient capital, stands at the northern or most elevated 
' extremity of the holson or valley, on the lower slopes of 
three high hills, the Carmenca, Sacsahuaman and Can- 
tuta, where as many rivulets, the Almodena, Huatenay 
and TuUamayo or Rodadero, coming together like the 
outspread fingers of the hand, unite to form the Cacha- 
mayo, which drains the valley, and £alls into the Uru- 
bamba. The old city, or rather that part of it dedicated 
to the royal family, was built on the tongue of land 
falling off from the hill or headland of the Sacsahuaman, 
between the Huatenay and the Bodadero. 

The position of the city, as determined by Mr. Pent- 
land, is latitude 18^ 81^ south and longitude 72^ 2 ^ west 
of Greenwich ; its elevation above the sea 11,380 feet. 
Surrounded by high and snowy mountains, it might be 
supposed to have a cold, not to say frigid, climate ; but 
in fact its temperature, though cool, is seldom freezing, 
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and although in the dry season, or what is called winter, 
from May to November, the pastures and fields are sere 
and the leaves fall from all but quenua trees, yet all this 
is rather from drought than frost. On the whole, the 
climate is equable and salubrious. Wheat, barley, maize 
and potatoes ripen in the valley, and the strawberry, 
apricot and peach are not unknown. The climate of 
Nismes, and of the south of France generally, is much 
the same with that of Cuzco during the summer months. 
When we add to those favorable conditions that not more 
than thirty miles distant are deep, hot valleys, where 
semi-tropical fruits may be produced abundantly, we may 
comprehend that Cuzco was not an unfavorable site for a 
great capital. 

Its geographical position, as regards the country at 
large, as I have said, was also such as to make it a cifatdel 
and the dominating center of an empire. Its very name, 
if we credit the chroniclers, signified ufribilicus. The 
Inca power once fairly established in the cluster of val- 
leys, of which I have spoken, and with the few and nar- 
row passes by which only they can be reached, strongly 
fortified as they were, it was comparatively easy, as I 
have already said, for the Incas to overwhelm the inhabi- 
tants of the long and narrow valleys running down the 
slopes of the Andes and the Cordillera, and to subdue, 
one by one, the families dwelling in the holsones north- 
ward to the equator, and southward beyond the desert of 
^tacama — an extent of thirty-seven degrees of latitude. 

We are told that Cuzco, in its construction and arrange- 
ment, was a microcosm of the Inca empire, and, in com- 
mon with the country at large, was divided into four 
quarters by four great roads running in the direction of 
the cardinal points. The roads do not, however, take 
these directions, but run intermediately to them. The 
road extending north-east and south-west from Cuntisuy a 
to Antisuya bounded the Huacapta, or great square, as 
will be seen by the plan, on its south side, and divided the 
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city into two very nearly equal parts ; the more elevated 
part, in the direction of the hill and fortress of the Saosa- 
hnaman, being called Hanan^ or Upper Ouzco, and the 
lower part Eurin^ or Lower Cnzco. Grouped around the 
central square, in the form of an oval, were no less than 
twelve subdivisions, or barrios^ the names of most of which 
are still retained. The most important part of the sacred 
city was the spur of the hill of the Sacsahuaman, extend- 
ing down between the rivulets Huatenay and Rodadero — 
a tongue of 'land, calculating from the terraces of the 
Colcompata, where the first Inca built his palace, to the 
confluence of the two streams, a mile in length by a 
quarter of a mile broad. Within this area, on ground 
sloping to the valley in front, and to the rivulets on either 
hand, the royal aylloSy or lineages, had their residences. 
Here were the palaces of the Incas, the buildings dedi- 
cated to instruction, the great galpones or edifices in 
which festivals were held, the convent of the Virgins of 
the Sun, and situated far down toward the Pumapchu- 
I)am, or tail of the Tiger, in the district called Goricancha^ 
or Place of Gold, the gorgeous temple dedicated to the 
sun, with its chapels sacred to the moon, the stars, the 
thunder and the lightning. It was here, after the Con- 
quest, that the conquistadors obtained their repartimentos 
of land, and on the ruins of the Inca palaces reared their 
own parvenu edifices. Over the imposing gateways of 
the Inca dwellings, which they preserved as entrances to 
their own, we still find, carved or stuccoed, the arms qf 
Pizarro, Almagro, Gonzalez, Quinones, Yaldivia, and 
Toledo. By a coincidence, perhaps not wholly accidental, 
the convent of Santa Catalina was raised on the site, 
retaining in great part the very walls, of the Acllahuasa^ 
or palace of the Vestals of the Sun, and the temple of 
the Sun itself became the convent of the monks of Santo 
Domingo. 

All over this narrow tongue of land we still find the 
evidences of ancient greatness, as exhibited in Inca archi- 
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tectare, which here, as elsewhere, has an individuality as 
marked as that of any nation on earth. The streets of 
the new city are almost coincident with those of the old, 
and are defined by long sections of Inca walls, built of 
stone& elaborately cut» and fitting together with an accu- 
racy not excelled in any of the structures of Greece or 
Rome, and which modem art may emulate, but cannot 
surpass. 

I made a careful survey of Cuzco, with the aid of two 
engineers, Messrs. Davis and Church, and have laid down 
in the map before you, in red, the remains of the walls 
of the ancient buildings. Of the temple of the Sun, the 
convent of the Vestals, the palaces of Yupanqui and the 
Inca Rocca, and of the alleged palace of Manco Capac 
himself, as well as of the yachahuasi^ or schools, import- 
ant and often imposing - vestiges still exist, of which 
I have accurate plans. Enough of the temple of the Sun 
remains to determine its plan and character. But it 
would be impossible for me to go into any detailed 
account or description of these remarkable structures, or 
of the others which have justly given to Cuzco the title 
of the Rome of the New World, and made it, archseo- 
* logically, the most interesting city of America. 

I cannot, however, close these very discursive observa- 
tions without a single reference to the great fortress of 
the Sacsahuaman, which dominated the city of Cuzco, 
the stronghold of its rulers, the work of three reigns, and 
which the chroniclers characterized as the eighth great 
wonder of the world. I present you with an accurate 
plan of the work, the result of a careful survey, with 
enlarged horizontal sections showing its gateways, and 
vertical sections showing its construction. 

This fortress is built on the bold headland extending 
into the valley of Cuzco, between the rivulets Huatenay 
and Rodadero. This headland, which rises 780 feet 
above the great plaza of the city, looks from below like a 
high, abrupt hiU ; but it is really only a projection of 
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a narrow, irregular plateau, which, in turn, is commanded 
by higher hills, or apparent hills, themselves the escarp- 
ments of remoter terraces. 

Towards the city, the eminence of the ^acsahuaman 
presents a steep and almost inaccessible front, up which, 
from the terraces of the Colcompata, led anciently, as 
now, a zigzag road, ascending in places by steps, to a 
series of terraces on the most projecting and conspicuous 
portion of the headland. The usual ascent, practicable 
by horses, is through the gorge or ravine gf the Rodadero. 
The mass of the hill is a metamorphic rock, hard in parts, 
and disintegrating in others, thrust up by igneous action 
from below, and bearing on its surface huge blocks of 
limestone from the neighboring cliffs, a tumultuous piece 
of natural rock- work, which it would require an accom- 
plished geologist to describe. Back of the headland is a 
level area or plain, in which rise the amphibolic rocks 
called ''£1 Rodadero." In this direction the Sacsahu- 
man presents a front curving slightly inward, and it is 
along this face that the heaviest works of the fortress 
were raised. They remain substantially perfect, and will 
remain so, unless disturbed by a violence not to be antici- 
pated, and of which the present inhabitants of Cuzco 
seem hardly capable, as long as the Pyramids shall last, 
or Stonehenge and the Coliseum endure ; for it is only 
with these works that the fortress of the Sacsahuaman 
can be properly compared. 

The defenses consist of three lines of massive walls, 
each supporting a terrace and a parapet. These walls 
are nearly parallel, and have approximately accurate 
entering and re-entering angles, for their total existing 
length of 1, 800 feet. The first or outer wall has an average 
present height of twenty-five feet ; the second wall is 
about thirty feet behind it, and is eighteen feet high ; the 
third wall is about eighteen feet behind the second, and in 
its highest part has fourteen feet of elevation. The total 
elevation of the walls is, therefore, about fifty-seven feet. 
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I am speaking exclasively of the walls on the northern 
front of the fortress. Long lines of walls extend along 
the heights dominating the gorge of the rivolet Bodadero, 
and there are sections of walls on the brow of the hill on 
the side of the city. As these were constructed of regular, 
squared stones^ thej have been almost wholly destroyed, 
the stones having been rolled down the eminence and 
used for buUdings in the modem city. 

A remarkable feature in the construction of the fortress, 
on its only assailable side, is the conformation with 
modem defensive structures in the employment of sali- 
ents, so that the entire face of the walls could be covered 
by the enfilading fire of the defenders. This feature is 
not the result, in any degree, of the conformation of the 
ground, but of a clearly settled plan. 

The stones composing the walls are massive blocks of 
blue limestone, irregular in size and shape, but accurately 
fitted together, the whole forming, without doubt, the 
grandest specimen of the style called cyclopean in all the 
Americas, if not in the world. The outer wall is most 
massive. Each salient terminates in an immense block 
of stone, sometimes of the height of the terrace it sustains, 
but generally supi>orting one or more other blocks only 
less in size than itself. One of these stones is twenty- 
seven feet high, fourteen broad, and twelve in thickness. 
Stones of fifteen feet length, twelve feet width and ten 
feet in thickness are common. All the stones are slightly 
beveled or rounded on the face, but cut down sharply 
toward the joints, as we see in some of the Florentine 
palaces. They fit together with wonderful precision. 
The inner walls are of smaller and more regular stones. 

Each wall supports a terrace or platform, and the sum- 
mit of each was anciently crowned with a parapet. The 
chroniclers speak of only three gates ; but there were five 
in all. The main entrance was near the center of the line 
of walls, where one salient was omitted, so as to leave a 
rectangular space, sixty-three feet long by twenty-five 
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feet wide. In the center of the left-hand end of this 
space, between two enormous blocks of stone, was and is 
an opening four feet wide, in which are steps leading up 
to the first terrace. The entrance through the second 
wall is more intricate, and opens against a transverse wall, 
where the steps turn at right angles, and thus reach the 
second terrace. The third wall has a double entrance, 
one plain like that through the first, and the second cor- 
resx)onding with that through the second or intermediate 
wall. The lesser entrances, to the right and left of the 
principal one just described, are simple openings occur- 
ring not opposite each other, but in altematmg salients. 
The chroniclers state that these various gateways were 
closed by closely-fitting blocks or slabs of stone, and, in 
fact, some of these remain. 

The ground within the walls rises to a further elevation 
of sixty feet, and is rocky. Several blocks of metamor- 
phic rock and limestone project above the soil, and are 
cut into gradients, and otherwise carved. Here are frag- 
ments of the foundations of considerable structures, of 
regularly cut stones, but of which the plans cannot now 
be made out — the remnants, probably, of what the 
chroniclers describe as three stfiall fortresses or citadels 
within the greater work. The declivities of the whole 
interior of the fortress seem to have been graduated by 
terraces, faced with cut stones, of which, however, few 
remain, although many of the terraces are themselves 
distinct. Prescott has given the name of ' ' The Fortress " 
to the three towers alleged to have existed on the hill of the 
Sacsahuaman, and mistakes in supposing that there were 
but two lines of walls on the side next the rocks of the 
Bodadero. Water was conducted into the fortress 
through azequias and subterranean passages, some of 
which still exist and are in use. 

I have said that the stones composing this fortress are 
limestone, and that masses of the same still lie within its 
walls, and on the plateau behind it. That some of those 
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entering into the construction of the work were taken 
from their natural positions near the places where they 
now stand is most probable ; but that most of them were 
brought from the limestone cliffs or quarries, on the edge 
of the superior plateau, is certain. Two distinct, well- 
graded roads still exist, leading to these quarries. Hewn 
blocks still lie by the side of these roads, and others 
remain in the quarries themselves. The great piedra 
cansada or Sayacuscay of which Garcilasso and others 
speak, as having required 20,000 men to move it, and 
which, in rolling over, killed 300 workmen, is an enor- 
mous mass of rock weighing 1,000 tons or more, and 
certainly was never moved by human bands. Its top, as 
are the summits of hundreds of other rocks on the 
plateau of the Rodadero, is cut into what appear to be 
seats, and reservoirs of every shape, and its sides are cut 
into niches and stairways, the whole forming a maze of 
incomprehensible sculpture and apparently idle but 
elaborate labor. 

It is a mistake of Garcilasso that the Fortress of Guzco 
could not be commanded, not even by artillery. It is 
commanded in great part by the heights of the Bodadero, 
and entirely by the adjacent hill of Cantuta. Still, it was 
no doubt an impregnable fortress under the system of 
warfare practiced in ancient times. 

Prom this brief sketch of the Portress of Guzco, I think 
you will agree with me, that it is one of the most remark- 
able single, independent, aboriginal structures in America. 
There are other works like the Portress of OUantaytambo, 
and like the mountain stronghold of Pisac, that cover 
greater areas ; but they are rather aggregations of works, 
and do not have that individuality and salience possessed 
by the Portress of the Sacsahuaman. 

I must, in conclusion, ask the indulgence of the Society 
for presenting a paper so hurried, discursive and incom- 
plete as this. It would, perhaps, have been better to have 
confined myself to a single point ; but, in a field so rich, 

3d 
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archseologically and geographically^ as Peru, it would be 
difficult, if not impossible, to make a selection of such a 
point, or to treat it independently of its necessary* and 
intimate relationships. I hope, however, that at no dis- 
tant day I shall be able to lay before the Society and the 
world the matured results of my researches in a country 
which scholars as eminent and travelers as enterprising 
as Gondamine, Castelneau, D'Orbigny, Yon Tschudi, 
Sartiges, Angrand, Weddell, Desjardins, Boellart, Forbes, 
Markham and Raimondi, have found so worthy of their 
labors, and which yet offers so wide a field to the explorer 
and the student. 
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JOURNEY THROUGH EASTERN MANTCHOORIA AND 

KOREA. 



Bt Waltok QtKosnxsLS^ 



BBAD JUNB 19TK, 1871. 

Mb. Pbesidekt akd Mehbers of the Geogbaphioal 
Society : In the remarks which I will haye the honor of 
presenting to you this evening, I shall confine myself to 
that part of Asia lying between the great river Amoor, on 
the north and the frontier of the Korea on the sonth, 
embracing portions of Chinese and Russian Mantchooria, 
between the Shan-a-lin mountains and the Gulf of Tartary. 

The spring and summer of 1870 1 had spent in cruising 
among the Kurile Islands and in a land journey through 
Kamchatka and north-east Siberia ; but in September of 
that year I found myself lauded at Vladivostok (the Port 
May of the English charts), on tlie Gulf of Tartary, in lat. 
42 50'. 

I had two reasons for being dropped at this rather out- 
of-the-way spot. The first and prime Object of my whole 
journey was to attempt to reach Samarkand and Central 
Asia from some point on the Gulf of Tartary, between the 
37th^ and 45th^ parallels ; and, secondly, I had cherished 
a hope of crossing the Korean frontier and of learning 
something regarding that strange, sealed empire and its 
interesting population. In neither of these attempts 
was I entirely successful, though my failure by no means 
convinces me of the impossibility of the undertaking. 

By the supplementary treaty of Aigun, Count Moura- 
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vieff obtained for Russia possession of that vast and fertile 
territory lying south of the Amoor and between the Gulf 
of Tartary and the river Usuri, and with an energy and 
enterprise which have characterized Russian progress dur- 
ing the last ten years, she has encouraged emigration, 
placed steamers on the Usuri and Lake Hanka, built tlh' 
port of Vladivostok, constructed a telegraph from the 
Baltic to the Pacific, and enforced order among the Man- 
joors and other tribes. A considerable experience in 
traveling in little-known countries had prepared me for 
the exclamations which met me on all sides. At Vladi- 
vostok: "What! cross Mantchooria and Mongolia to 
Samarkand! Impracticable, can't be done; and as for 
the Korea, absolutely impossible ! !" Paint-hearted indeed 
must be the traveler who, having determined on an 
attempt, is thwarted from his purpose by such exclama- 
tions or the discouraging advice of timid friends. Vladi- 
vostok is an admirable harbor, and has the advantage of 
being closed only about six weeks by ice. It has a mixed 
population of Manjoors, Chinamen from the northern pro- 
vinces, Korean refugees and a few Russians, in all, per- 
haps, 400 inhabitants. It has a small trade in exporting 
sea- weed, ginseng, etc., to China. The Russian govern- 
ment have lately decided to remove here the naval arsenal 
of Nikolaeivsk on the Amoor, and during the present 
summer it will be connected with Cliina by the Danish 
submarine cable, and with Europe by the Siberian mili- 
tary telegraph. Thus it will be seen that this little port 
bids fair to '' have a future," and at no distant day it may 
form the base of operations directed against the Korea. 

On landing at Vladivostok I was received by the Rus- 
sian authorities with that hearty hospitality and good-will 
which, during a year' s experience in many parts of the 
Russian possessions, I have never once found wanting ; 
and on stating my objective point, I was offered every 
facility in the way of passes, escorts and transportation. 
It was the middle of September, however, before I was 
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prepared to start, and through the courtesy of the com- 
mandant of Vladivostok I was landed by a Russian man- 
of-war at the mouth of the Siphon, a river flowing from 
the water-shed of the Shan-a-lin mountains into the Bay 
of Amoor. The Siphon is a shallow stream flowing through 
one of the most beautiful valleys imaginable. During the 
first day's ride I met no traces of cultivation, but tracks 
of big game met us on every side ; tigers, swine, panthers 
and deer are numerous, and the river and lagoons were 
alive with wild fowl. In the course of a few days I arri- 
ved at Nikolskoi, a Russian post on the Siphon, about 
sixty versts from its mouth. Two years before my visit, 
this post was attacked and destroyed by a band of Man* 
joor outlaws, but at present a guard of Cossacks give it 
some protection. It was here that I first learned of several 
considerable villages of Koreans scattered in the fertile 
valleys to the westward, and T at once determined to visit 
them and, if possible, to reside some weeks with these 
people before crossing into the Korea proper. 

Here again I was befriended by the Russian officials, 
and one bright morning in October I found myself well 
mounted and with a Korean guide on my way to a village 
of 500 souls, said to be situated about forty versts to the 
west, near the base of the Shan-a-lin mountains. 

It was a new field, full of interest. Many centuries ago 
this portion of Mantchooria formed a part of the Korea, 
and the numerous remains of walled cities and forts attest 
the power and civilization of the Korea at that period. 
Our trail, on leaving Nikolskoi, led us through a finely pre- 
served Korean remain — a rectangular fortress, with well 
shaped waUs of earth thirty or thirty -five feet high, and 
protected by a moat and two outer ditches. The work 
covered about six acres, and had four gateways, guarded 
by curtains of earth- work. I afterward examined this 
work more thoroughly, measured its side, and saw some 
stone statues, and elaborately carved fragments of col- 
umns. 
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The valley of the Siphon is a promising field for 
colonization. Corn and millet grow luxuriously ; and 
the Manjoor, even with his rude cultivation, produces 
bountiful crops. 

During my stay in the Siphon district vast tracks of 
grass lands were on fire, and I was often compelled to 
make long detours to escape the flames. 

Toward nightfall we arrived at the first village of 
Koreans. It was a thrifty little hamlet on the hill-slope, 
straggling down to the valley below. The general effect 
was purely Japanese ; the grouping of the houses, their 
structure (except the detached chimney), the neat fencing 
of interlaced boughs, and the well4aid thatch, formed a 
marked contrast with the miserable cabin of the North 
China peasant, or the mud-built fanzar of the Manjoor. 

My guide was soon surrounded by friends, and so pre- 
sented me to the chief, or head man of the village, that 
we were most cordially received. 

On entering the house we found the whole family squat- 
ted on the matting. The women were engaged in mend- 
ing their slender wardrobes, and men were fashioning 
clay bowls, which were neatly done, and graceful in 
shax)e. 

A Korean house, at least those of the Northern provin- 
ces, is built of a light frame- work of bamboo, or reeds, 
fastened together by cords, and filled in with clay. The 
outside is covered with a light planking ; and the roof 
formed of thick thatch, or sun-burned tiles. Connected 
with the house, though standing some distance from it, is 
the chimney, formed of a holiow tree. The interior is gene- 
rally divided into two or three apartments, the floor being 
raised some two feet, and heated from underneath by a 
system of flues, which connects the fire-place with the 
chimney. By this arrangement these fiimsy houses are 
made most comfortable, even during the severe winter of 
this region. The Korean eats, sleeps and works on this 
heated platform, which is covered by a matting of straw, 
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or split reeds. I was given a most excellent supper of 
fresh venison and boiled millet ; and I was charmed by 
the refined and bleanly manner in which it was served. 
I had taken the precaution to bring with me some Chi- 
nese tea ; a gift of a few handsful of which placed me on 
the very pinnacle of popularity ; for tea is a luxury 
almost unknown to these poor refugees. 

There are about 6,000 Koreans settled north of the 
Tamen, principally peasants from the Northern province, 
and, consequently, knowing but little of the Southern 
parts of their empire. I spent some weeks in different 
villages, and, through my guide, who spoke a little Rus- 
sian, I continuaUy questioned the Koreans regarding 
their country and its customs. The result of this ques- 
tioning, and of my own observations, I have condensed 
into the following notes : 

The Korea is, as we know, the peninsula which forms 
the north shore of the Yellow Sea, and lies .between 86^ 
and 43"* N., and 125^ and 129° E. from Greenwich. It 
has an area of about 81,000 square miles, and a popula- 
tion of about 6, 000, 000. Of the geography of thi s country 
we know next to nothing. Indeed, the coast line is but 
imperfectly described on our charts ; and all attempts to 
communicate with its people, or to land on their shores, 
have been successfully resisted. 

The Korea is an independent empire. It is true, an 
annual tribute is sent to the Emperor of China; but 
this is by no means a token of actual dependence. The 
empire is divided into eight provinces. The capital, 
or royal city, is Si-oo-ri, called, on our maps, King-ki- 
tao ; the name given it by the Chinese, and one not in 
use among the Koreans. There are many large cities ; 
but in the north the population is neither so numerous 
nor so cultivated as in the south and central provinces. 
Many of the cities have walls of stone thirty or forty feet 
high ; and there are castles or forts in different parts of 
the empire. Soldiers are numerous, and armed with gin- 
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galls and bows ; and kon and chain armor is still in use. 
Cannon, great and small, of brass and iron, are mounted 
on the castle and city walls. I could learn of no wars 
nor rebellions of late years. The climate is magnificent, 
and cotton grows as far north as 40°. Hemp and flax are 
largely cultivated, and, from the cloths and ropes I saw, 
they must be of excellent quality. Tobacco is extensively 
grown and incessantly used ; a pipe, with a Korean, 
being as much part of his costume as his jacket. Rice is 
found in the Northern province ; but a species of very small 
millet seems to be the staple food of the lower classes. 
Paper is made from the bark of a tree (a species of mul- 
berry) ; and I saw many qualities, all good, and some 
finer than any I had seen in Japan. The Korean, like 
the Japanese, uses paper for everything. The windows 
of his house, the walls of his rooms, his water- proof over- 
coat and his umbrella, his pocket handkerchief and his 
piUow-case, are aU made of this paperj and it haa many 
advantages. The Koreans excel in metal work; and 
nearly all liousehold utensUs are made of a composition 
resembling bell metal, and very light colored, from the 
great alloy of silver. 

I saw but few specimens of lacquer, which was of infe- 
rior quality. The carpenters and joiners are very clever, 
and use tools similar in shape to those of China, though 
of better finish. 

The universal, national dress is white, of silk or cotton 
with the richer classes, and of hemp or bleached grass 
cloth with the poorer. The dress of the women consists 
of a skirt or petticoat, padded or quilted in winter, 
reaching nearly to the ankles. Underneath they wear 
a garment not unlike Turkish trowsers. The upper dress 
is a jacket, or bodice, fastened at the neck and reaching 
but half way to the waist, and tightly laced, compressing 
to the utmost the upper part of the ]t)ody. They wear 
large chignons. Otherwise the hair is simp' y dressed. 
I noticed, even with the poor people with whom I lived, 
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gold and silver rings, and long skewer-Uke hair pins of 
the same metals. The men wear a short jacket, like the 
Japanese Kimino, and loose breeches, gathered in at the 
knee. For shoes, both sexes wear a pointed sandal of 
straw or cotton twine. 

The Koreans marry at thirteen or fourteen ; and I have 
seen a girl of fourteen with her two children on her back. 

The men's hair is worn drawn tightly to the top of the 
head, where it is tied in a large knot. The boys wear a 
pig-tail like the Chinese, which is cut off on their mar- 
riage and sold for making chignons. For a head covering 
they wear a hat made of open worked horse-hair. 

The type of the Korean is purely Mongol, though of 
lighter complexion and more robust figure than the Chi- 
nese or Japanese. The women are often very pretty, with 
well shaped hands and feet, and they are most graceful 
in all their movements. In manner they are exceedingly 
pleasing and reserved. I have never been with a tribe, 
from the Tchuktchees of Behring Straits to the Steppes of 
Patagonia, so rude or simple as to be ignorant of the 
gentle art of flirting; but your Korean young lady is the 
most accomplished of coquettes. The women seem well 
treated, and do no hard work, and the children are most 
tenderly cared for. In short, from my own experience, 
the Koreans are a thrifty, brave and honest people, with 
considerable civilization and much good nature. Educa- 
tion is widely diffused ; and I did not meet, even among 
those poor villagers, a single man who could not read 
and write. In reading, they articulate in a sing-song 
&shion, connecting words and sentences, and making no 
stops or rests. The literature of the Korea is said to be 
very extensive ; and the jealousy of the government is so 
great that any one sending a book or manuscript across 
the frontier is punished with death. Nevertheless some 
works in Korean can be bought at Pekin. The works on 
history, philosophy and the sciences, are printed in the 
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Chinese characters; while all lighter literature, such as 
poetry and romances, are in the native Korean letter. 

The language of the Korea is alphabetical, and com- 
posed of 187 letters ; it diflTers entirely from Chinese or 
Japanese, and has many curved strokes and circles. In 
simplicity, it resembles the Kata-Kara of Japan. When 
spoken, one is struck by the softness of pronunciation, 
and by the musical modulation of the voice in strong con- 
trast with the harshness of the Japanese, and guttural 
emphasis of the Chinese. 

The domestic animals of the Korea are the same as those 
of northern China, but the horses I saw were much finer than 
the Mongolian ponies. Game abounds, from tigers down- 
wards. The system of cultivation is, as in China, exten- 
sive and thorough, and the roads and other means of 
communication are described as numerous and well kept. 
The popular religion is Buddist, but many of the villages 
I have been among have lost their faith, though a joss 
picture forms part of the furniture of their houses. The 
Russians have made a few converts at Hadirostok The 
trade with China has of late years greatly diminished, 
and, with Japan, has entirely ceased, owing to the jeal- 
ousy and restrictions of the Korean government. 

It has often been fancied that the Korea was exceedingly 
rich in the precious metals. I have seen silver plates and 
golden ornaments from there, but I see no foundation for 
the idea of superabundance of these metals. The villa- 
gers told me that gold and silver were held in the same 
value, and that neither were used as money, except near 
the capital, where they had heard of blocks of silver, 
probably for trade with the Chinese. The money of the " 
countiy is of iron and copper, similar to the money of 
China. 

The general aspect of the Korea is mountainous, the great- 
est elevations being in the north, and sometimes rising to 
6,000 or 8,000 feet and approaching close to the sea. As 
we sail along the coast to the southward this range appears 
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to leave the coast and to tend to the south- west. Of the 
water system, the Ya-la river, which probably takes its rise 
from the water-shed of the southern spur of the Shan-a-lin 
mountains and falls into the Yellow Sea near the Chinese 
frontier, is the most considerable, and is navigated by 
junks of the first class for sixty or eighty miles. The 
second river in point of size is the Tumen, which forms 
the northern boundary of the empire. Where I met it, at 
the Russian frontier, it is 200 yards wide ; but the bar, 
which has been examined by the Russians, and I believe 
by the English also, has only about six feet of water, and 
is exposed to the swell of the Japan Sea. The Tumen is 
frozen many months in the year, thus forming a bridge 
over which the poor i)eople with whom I lived, driven by 
famine from their own country, escaped to the protection 
of China and Russia. The jealousy of the Korea of the 
inviolability of the empire is so great that during the last 
century all the villages, farms and houses on their banks 
of the river were ordered to be destroyed, and death was 
the punishment for crossing from shore to shore. 

There are many harbors on the east coast, and ships 
passing up the Gulf of Tartary hav^ often found good 
shelter, but the whole coast requires examination before it 
is safe of approach. Of the Archipelago, to the south- 
west, we know absolutely nothing, which is doubly to be 
regretted, as the merchant ships from Nenchiang to 
Japan are often driven into this bight and find themselves 
surrounded by unknown dangers. 

The problem of opening this strange empire to western 
commerce has been tried by France and Russia, and both 
attempts ended in discouraging failure. That the efforts 
of this country, now being made through Admiral Rod- 
gers and Mr. Low, our Chinese minister, will prove more 
successful, I greatly doubt. Suppose we appear off the 
coast with a powerful fleet and succeed in landing, we 
have no power to assure our communications or of reach- 
ing the government at Livori, neither can we force the 
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officials of the capital to come to our ships and to treat 
with na. 

The Korea is as invulnerable as C!hina. Her capital, 
all her great cities, and her wealth and industry, are 
away from the coast. We cannot force the government 
into receiving ns, by bombarding a few harmless fishing 
villages, and it will not listen to conciliatory diplomacy. 
No, if we wish to sell our gray shirtings and our repeat- 
ing rifles, if we covet her gold, her copper and her coal, 
and if we think her advantageous to swallow, we shall 
have to go to Sioori, and to tell the Emperor so, in his own 
palace ; and to do that we should have at least 10,000 sol- 
diers for our traveling companions. The opening of 
Japan was by no means an analogous case. Our triumph 
there was due to the personal courage, persistency and 
diplomatic adaptation of circumstances of our minister, 
Mr. Townsend Harris. 

In concluding these notes on the Korea, I would remark 
that I believe a determined traveler, who is ready to spend 
six or eight years in the exploration of that country, can 
accomplish his object by residing in the villages of refu- 
gees, spending a year or two in studying the language, 
and in making short excursions across the frontier. On 
' his final attempt he must expect to be made prisoner, but 
by tact and knowledge of the language, he may make 
himself so valuable as to be detained or even employed by 
the government, and like Will Adams, the first Ekiglish- 
man in Japan, live to give *a thorough account of the 
country. The results are quite worthy of the risks attend- 
ing the attempt. 

On leaving the Korean villages, of which I have visited* 
several, I made a detour from the trail to visit a hill 
fortress of Korean origin, of which I had often heard. 

Differing from the work I had seen at Nikolskoi, this 
fort was perched on the crest of a considerable hill, which 
here rises from the valley. Its walls were well defined, 
and at the four angles were towers, or high traverses, 
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zismg fifteen or twenty feet above the main wall. The 
extreme antlqidtj of these remains was attested by the 
full grown forest trees growing on the walls and within 
the indosi^re. Great quantities of small rectangular bits 
of iron have been found here by the natives, which 1 
immediately recognized as portions of scale armor, simi- 
lar to that worn by the Jai)anese. I found the longer 
side to measure 2,400 feet, and the lesser 752 feet. 

The country south of the Siphon completely changes 
in character ; the extensive plains and low, unwooded 
hills give place to rugged forest-clad mountains, inter- 
sected by numerous valleys, and swift-flowing torrents 
fialling into the Bay of Amoor. 

On the hills we started herds pf deer, and as we forded 
the streams, we literally rode through shoals of salmon. 
These fish, after entering a river never return, but, 
mounting to the head-waters, are left by the receding 
current to die, and become food for the bears, which here 
abound. 

On the 12th of JNovember I reached the beautiful valley 
of Mon-go-gaile, where the Russians propose planting a 
colony. A cart-road of Mantchoor. origin intersects the 
valley, and a bridge, the first I had seen, spans the river. 
This, with the ruins of a few fanzars and millet mills, are 
the only signs of its former population. 

It is said that valley was abandoned because of the 
ravages of tigers. The Manjoors assert that a tiger will 
never pass over burnt ground ; but this precaution does 
not prevent the loss of cattle, even when inclosed in the 
strong high palisades which are always to be found on a 
Manjoor fiirm in this district. 

The climate of these valleys is much warmer than the 
surrounding country ; all cereals grow luxuriantly. I 
passed several groves of cork trees, with a bark of four 
or five inches, and wild grapevines interlace the forest. 

On returning to Nikolskoi, which I did at the end of 
November, I found the Russian bishop of Pekin, who 
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had made the journey from thence via Neoakden and 
Ningorta, and whose wonderful facility in the Chinese 
and Manjoor dialect, and knowledge of Northern China, 
gave his opinions great weight. On conversing with this 
distinguished traveler, regarding -my plan of crossing 
Mantchooria and Mongolia to the desert of Gobi, he assured 
me of its impracticability, and, moreover, stated that from 
information he had gained from the Chinese of those dis- 
tricts, the country was but thinly settled and compara- 
tively uninteresting. It is very cruel to one's pride, and 
very demoralizing to one's stamina, to abandon a long 
matured plan ; still, traveling is not a worthy occupation 
if used as a mere means to display courage, daring or 
endurance. The true traveler struggles thi-ough diffi- 
culties to accomplish a defined object, and to return with 
definite results. 

At length I determined to abandon the Korea, and the 
idea of reaching Samarkand by Mantchooria, and resolved 
to push to the Amoor ; from thence reach Irkutsk, in 
Central Siberia, with all possible speed, and from there 
work down to Samarkand, through the desert of Gobi. 
With this idea in view, I left Nikolskoi on the 6th of 
December. . 

The thermometer stood at 3® F. ; our road was due 
north and the weather was piercingly cold; besides, I 
was in no way prepared for such a temperature, and 
I had 120 versts to make to reach Lake Hanka, where I 
could hope to find some far clothing. The road was 
detestable, and the country most dreary, a rolling temdra 
or wet prairie. The eye searched in vain for a tree, a 
shrub or a blade of grass, and the only verdure was a 
long moss, dead and whitened by frost. I passed only one 
Mantchoor Fanzar, in which were two old Chinese, self- 
exiles, who buried themselves in this dreary region years 
and years ago to escape Chinese justice. More miserable 
specimens of wrecked humanity I never saw, and their 
Fanzar or house was as tottering and decrepit as them- 
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selves. Nevertiieless, I was heartily glad to share with 
them their warm shelter, with its bugs and vermin, from 
which I received marked attentions. 

I x)assed several skulls and human bones of victims in 
some battle, and the plain was strewn with the whitened 
remains of deer and other game. 

On nearing Hanka, the Shan-a-lin mountains approach 
close to the lake ; but the country to the south and east 
is monotonous and prairie-like. 

The Russians have established a port at Kama-Ribaloff, 
on a bluff overlooking the lake, and during the summer 
it receives supplies by steamer from the Amoor, by the 
Usuri and Sangashi. By this magnificent system of 
rivers, Vladivostok, on the Gulf of ^rtary, is in almost 
direct water communication with r^l[j^tsk, a distance of 
over 8, 500 miles. nuo-w' 

Lake Hanka is situated betw^|]| latitude 44^ 30' and 
46"^ 20', and longitude 131° SO'.and. 132° 30' (aprox.), and 
has an average depth of ten fathoms. The boundary 
between Russia and China crosses it from south-east to 
north-west. The shores, except in the vicinity of Kama, 
are low and marshy, and I traveled for ten days on the 
Chinese- portion without meeting a sign of human habita- 
tion. The lake was firmly frozen. Once I crossed from 
the Russian frontier to the Chinese shore, over the ice — 
a most arduous undertaking, for great hummocks, some- 
times forming ridges of fifteeen to twenty feet high, 
impeded our progress, and I lost one of my horses in an 
air-hole. 

I had managed to get a good outfit of furs at Kama- 
Ribaloff, and with my bearskins for bed and cover, I did 
not suffer from the cold, though the thermometer aver- 
aged 5°. 

On December 14th, I arrived at the mouth of the Yan- 
gachiy a river which flows from the lake, and after a 
north-east course of 200 miles, fiiUs into the Usuri. The 
Sangashi is a deep, narrow stream, with a strong current, 
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and never frozen at its head. The coantry along its banks 
is a vast snndra, or marsh, almost impassable. No snow 
had yet fallen, and the ice was not in a fit condition for 
sledging, so I was compelled to plod through this dreary 
waste for two days before reaching the Kossack settle 
ment of Makora, on the Sangashi, near its junction with 
the Usuri. The character of the country here changes, 
and the interminable rmarshes of the upper river give 
place to wooded slopes and undulating banks. 

I struck the Usuri about 150 miles from its source, and 
found it a magnificent stream of 600 feet wide. 

The ice was reported in good condition, and having 
procured a sledgej^I had the cheering prospect of easy 
traveling for 350 mSes, and of meeting occasional villages 
of Chinese and Ko^^^ks. 

The Usuri fiows through a rich, well wooded country ; 
the banks often rise fiJ^MA'siderable elevation, and on the 
Kussian shore we pa^i^'ed several villages of Kossacks, 
who cultivate a small patch of ground, and hunt the 
sable, fox, bear and tiger, which abound in this section. 
The sable of the Usuri is not so valuable as that of Kam- 
chatka, though a good skin readily brings from twenty 
to twenty-five rubles at Hebarofka, or other large trad- 
ing-posts, and a tiger skin is worth from sixty to 100 rubles. 

The left bank is occupied by Chinese and Goldi. The 
Goldi are a tribe of Mongol origin, long inhabiting this 
country, and spreading as far as the lower Amoor and 
the country of the Ghilasks. They have no written lan- 
guage ; a religion and customs different from the Chinese ; 
and are generally fishermen and hunters. They are a 
peaceful, hard-working, and stupid race, short of stature, 
and with features a cross between the Chinese and 
Esquimaux. 

We often passed solitary little temples or Buddhist 
shrines, and I stopped at many of the Chinese &rms. 
They generally have large, well built Fanzars, with court- 
yards like those in Northern China. Much ground is 
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under cultivation, and they seem well supplied with 
horses and cattle. In winter they use the Narta, or light 
sledge, with dogs, as a means of transportation. 

I passed a night at one fanzar, at which there were at 
least twenty persons. The head of the family was a fine 
old Chinaman, who, being rich, had surrounded himself 
with many of the luxuries of his country. His wife and 
children were dressed in rich silks, and wore bracelets of 
gold and silver, and ear-rings of jade. 

The elder members of the fkmily smoked opium inces- 
santly, and it was late in the evening before they fell over 
on the ka-hu in a drowsy sleep. During the night they 
would wake and the porcelain pipes and littie oil lamp 
were always in request. For a few silver rubles \ bought 
from these people a white sable skin, a variety I had never 
seen before, and one much prized in China and Russia. 

As we proceeded, the Russian settlements became more 
numerous, and Eoussi and Kasikiricha are well built 
villages. For the last 100 versts the banks are high and 
bluff-like, and at forty versts from its mouth the Usuri 
divides into two branches, the one flowing into the Amoor 
at the port of Kahebrafka, and the other taking a more 
westerly direction, and also empties into the Amoor. 
During the last three days of my journey on the Usuri 
the thermometer, at 8 a. m., ranged to 32° Fahr., and 
both the Imisick, or driver, and myself suffered from 
trozer ears, noses and hands. I arrived at Hebarof ka 
(which is a place of 600 or 700 souls, and a winter station 
for the Amoor steamers), on the 23d of December. 

The Usuri rises between 44"" and 46'' north, and has a 
length of 530 miles. It is navigable during the summer 
months by small steamers for 350 miles. Gold is found 
in the small streams flowing into it, and the Siberian 
government are pushing emigration to its banks; still, 
the long and severe winters will prevent any great agri- 
cultural development, though as a mining district it may 
rival the Amoor, or even the untold riches of L6ra. It 
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is a cnrions fact that tigers are found in this cold county, 
and, before my arrival, one was killed near the house in 
which I lived, in the heart of the village of Hebarof ka. 
Tigers have been traced as far north as 61^, and 
hardly a day passed that I did not see fresh tracks 
between Lake Hanka and the Amoor. 

The Amoor at Hebarof ka is about four miles wide, and 
from hence to the sea flows through a low, unproductive 
country, thinly populated by a few tribes of Ghilasks and 
Goldi. 

My journey from Hebarof ka was made over the frozen 
Amoor and the Shilka, and across the Baikal Lake to 
Irkutsk, where I arrived by the end of January, 1871. 
The distance is about 3,400 miles. 

The section between Hebarof ka and Lrkutsk possesses 
much grand scenery and many interesting features, but 
it has already been ably described in works on the Amoor 
and Siberia, and £ doubt if I can add any information of 
importance to those descriptions. That portion of Rus- 
sian Montchooria between Castres and Olga Bays is as yet 
untrodden by white men, and the inhabitants have long 
been regarded by the Manjoors as an unconquerable race 
of savages. 

Mantchooria is the '^out west" of China, and a large 
immigration is constantly arriving and settling in the fertile 
valley of the Sangashi. Numbers of horses and cattle are 
sent to the south, and considerable gold dust finds its way 
into China from the gold washings of the Shan-a-lin moun- 
tains. 

The Russian colonization of her territory is a system of 
forced military emigration; small colonies are placed 
every thirty or forty versts, without regard to the adapta- 
tion of the country, but rather to assure communication 
between the larger military posts. These colonies are in 
no case self-supporting, but are supplied by the govern- 
ment with flour and other rations ; and they do but little 
for the general development of the country ; neverthe- 
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less one cannot bat admire that system which has planted 
a village every few versts, from Europe to the Pacific, 
through one of the most inhospitable countries on earth. 

It has been supposed that the Russian occupation of 
Mantchoria and the Shaga-lin Islands was but a part of a 
systematic advance on Korea and Japan. From my 
observation on the spot and at St. Petersburg, I am con- 
vinced that Russia has no present designs on either 
country. 

Holding the Upper Amoor j the possession of its mouth 
and free navigation of its waters became almost a neces- 
sity ; and a nation having so extensive a seaboard on the 
Pacific naturally required a safe port as a refuge for their 
fieets. Nickolskoi is comparatively useless, for the navi- 
gation of the Gulf of Tartary is tedious and dangerous, 
and only twelve feet can be carried across the bar of the 
Amyor; in Vladivostok, however, Russia has found a 
commodious harbor within three days' sail of Shanghai, 
and with river communication to the very heart of her 
Siberian possessions. 

In conclusion, Mr. President and ladies and gentlemen, 
allow me to express my thanks for the attention with 
which you have listened to my rather dry remarks, and 
to express the hope that, ere long, some daring traveler 
will lift the veil which hangs over the mysteries of Korea 
and Central Asia. 
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Mr. Prebident, Ladies and Gentlemen : The hiatory 
of the lines of commerce is the history of the world. 
The paths of trade, radiating from the centers of wealth 
and civilization, are. and always have been the channels 
through which the meatal and moral wealth of nations 
has been. disseminated. 

•BlDCt tbt iban impar wu read, On falloiriiis (ddlUonal [nMtwUiig nporta Iut* bMB 
iDlepec Rillmrukd TrtbaM- 



The East. 301 

With the creation, deflection or interruption of main 
lines of traffic, cities, and even nations, have arisen from 
poverty and weakness to wealth and power, or from 
power and wealth have.descended into obscurity and ruin. 

It is to some of these lessons taught us by history that 
we now ask your attention. 

The East, the old homestead of the human fiamily, the 
richest and most populous portion of the earth, has ever 
been considered the fountain of commerce. Its trade has 
from time immemorial stimulated the West, and enriched 
those communities which have participated in it. 

Europe is of yesterday, and America of to-day, but 
who shall count the wrii^es on the brow of Asia, or tell 
the wealth which her commerce has produced ? 

When we speak of the East, we mean India, China, 
Japan, and "the Isles of the Sea,'' with possibly a 
dreamy notion of Persia and Asia Minor. These, indeed, 
are the commercial Asia of to-day, but we have reason to 
believe that other empires as mighty, as busy with trade, 
and as brilliant as these, with great cities and productive 
provinces, have faded from sight. Those in Central and 
Western Asia were destroyed, not so much by conquer- 
ing Attilas and Taiperlanes as by the interruption or 
changes of ancient lines* of traffic. Pekin and Yeddo 
remain in the distant East, but where are Babylon, Nine- 
,veh, T^re, Cairo, Thebes, and the countless cities whose 
ruins only remain as witnesses of their former existence 1 

If we may credit history, the mighty hand of war was 
laid upon them again and again, but the day of their 
final desolation did not come until the caravans of the 
East had found new depots and new lines of transit. 
Successive conquerors might lay waste Tyre, Sidon and 
Damascus ; but so long as the trade between the East and 
the West required them, they were sure to rise again with 
startling rapidity Arbitrary power and the keen politi- 
cal sagacity of Alexander of Macedon, as early as the 
fourth century bf»fore Christ, diverted the trade of his 
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Asiatic dominions throngh the Bed Sea and the Nile to 
his newly-built city of Alexandria. The prosperity of 
that commercial emporium was so well established that 
to this day the dream of the Greek conqueror continues 
to be fulfilled. 

In fact, it would be difficult to find a more complete 
illustration of the laws of trade to which we are 
directing attention than in the fluctuating fortunes of 
this Egyptian port, which seems now to have received a 
new impetus from the reopening of the Suez Canal, which 
seems likely to restore to it much of its earlier prosperity. 

The peculiar character of the commerce of the ancients 
and the character of the goods transported, at least for 
long distances, made it possible to conduct it, for the 
most part, by overland routes, while the sea was com- 
paratively neglected. It is indeed probable that the 
canal, between the Red Sea and the Mediterranean, as it 
was originally planned under the Pharaohs, was but an 
eflfoi-t to restore artificially a channel which nature her- 
self had provided in an earlier period of the world. 
Whether or not the Phoenicians under Pharaoh Necho, 
or the "later Greeks, effected the circumnavigation of 
Africa, there was nothing in the ordinary commerce of 
thd.t day to call for or employ such a prolonged and 
perilous route ; so, therefore, traffic adhered to its cara- 
vans and short voyages. It will be gathered from this 
how very considerable must have been the commerce of 
those days between the countries bordering the . Mediter- 
ranean and Eastern Asia, including the isles of the sea, to 
cause so many vast cities to spring up in the desert and 
flourish by the tariffs and tolls of a carrying trade. 

At the beginning of the Christian era, all that was then 
known of Europe, Africa and Western Asia was ruled by 
or was tributary to the Roman Empire. The subsequent 
growth of Christianity seemed to be, in a manner, circum- 
scribed by its eastern limits. Centuries later, the Greek 
Emperors of Byzantium managed to revive and keep 
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open the routes of Asiatic commerce, even after the fall 
of the Western Empire, chiefly because of the decadence 
of the commercial cities of Egypt. *The successive strug- 
gles and rebellions which desolated Asia Minor were but 
the effbrts of mighty robbers to acquire the right and the 
power to levy tribute on the trade between the East and 
the West. 

In the seventh century a power began to make itself 
felt in the earth, which, in at least its earlier career, was 
less a robber than a destroyer. Its success operated not 
so much to transfer the ancient lines of commerce to new 
hands, as to monopolize them altogether. The followers 
of Mahomet cared less for trade than power, their aim 
being to establish the Koran by the sword. One by one 
the Christian States and cities of Western Asia and North- 
em Africa went down before the Moslems, and wherever 
their authority was extended all traffic with the Christian 
world to the westward was transferred to their keeping, 
so that though g6ods pas^led with heavy tribute, all news 
from whence they came was cut off. 

A description of the position of the commercial world 
about the time of the culmination of the Moslem power on 
its western borders, less than four hundred years ago, has 
been clearly stated by a recent writer substantially in the 
following words : 

According to Ptolemy, the best recognized authority, 
whose geography had stood the test of 1,300 years, the 
then known world was a strip of some seventy degrees 
wide, mostly north of the equator, with Cadiz on the west, 
and farthest India, or Cathay, on the east, lying between 
the frozen and the burning zones, both supposed to be 
impassable by man. The inhabitants, so far as known in 
Europe, were Christians and Mohammedans, the one sect 
about half the age of the other. Christendom, the elder, 
that once held considerable portions of Asia and Africa, 
had been driven back inch by inch In spite of the Cru- 
sades, even from the Holy Land, the place of its birth, up 
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into the north- west comer of Europe ; and, both in lands 
and people, was outnumbered six to one by the followers 
of Mahomet For seven hundred years the &irest pro- 
vinces of Spain acknowledged the sway of the Moors ; 
and the Mediterranean, from Jaffa to the Gates of Hercules, 
was under their control. The Crescent was constantly 
encroaching on the Cross, while Christendom, schismatic, 
dismayed, demoralized and disheartened, seemed almost 
incapable of further resistance. 

The several routes of commerce to Asia beyond the 
Ganges, via Venice and Genoa, by the Red, Black and 
Caspian Seas, through Persia and Tartary, were one by 
one closed to Christians. 

The profits of the overland carrying trade, what there 
was left of it, were mostly in the hands of the Arabians ; 
but Memphis, Thebes and Cairo, which had once flour- 
ished by that trade, had declined as it fell off in amount, 
and yielded its poor remains to Alexandria, nearer the 
sea. Finally, in 1453, Constarilinople, the Christian city 
of Constantine, fell into the hands of the Turks, and with 
it the commerce of the Black Sea and the Bosphorus, the 
last of the old trading routes from the East to the West. 

So far as Europe was concerned, Asia had almost dis- 
appeared from the commercial world. From that time 
forward the almost incessant wars between the followers 
of the Crescent and the wearers of the Cross rendered 
anything like commerce to the last degree precarious and 
unsatisfactory, while the narrow and blinded policy of 
the Mohammedan potentates almost prevented them 
from employing, even for their own benefit, the splendid 
prizes which they had wpn. Comparatively small as 
was the trade thus permitted, and hampered as it was 
by perils, losses and enormous cost, it was still sufiS- 
cient to maintain for ages the splendors of Stamboul, 
and to continue for years the prosperity of Tenice, 
G^noa and other Italian trading towns. This trade, 
though Asiatic, was but to a small extent Oriental, in 



Isabella and Columbus. 805 

the true sense of the word. Though the silk and rich 
mannflBu^tares of China and Japan, and the '^ spices" of 
the Moluccas found their way to the remotest parts of the 
West, even to fair Albion, yet the consumers cared little 
to inquire whence they came beyond Venice or Gtonoa ; 
for all beyond was shrouded in mystery. 

Through all the darkness of the middle ages there were 
left some studious inquirers into the history of the past, 
and some sagacious prophets of the future, who were by 
no means ignorant of the great commercial causes which 
had from time to time built up and destroyed the old 
trading stations. Hence, the fall of Constantinople to the 
Christians of the West, especially those of Portugal and 
Spain, was but the signal of renewed energy to reopen 
the old paths of trade, or seek out new ones in order to 
secure direct participation in the fabled riches of the East. 

The Spanish queen, whose steady heroism and religious 
enthusiasm sustained Spain in her long struggle against 
the Moors, was the same Isabella, who, as soon as she 
could take her breath after the fall of Grenada, in 1492, 
sent for Columbus, her old suitor, almost as exhausted 
as were her own royal coflTei-s, and said to him, "Now, 
sir, we will attend to you," offering to pledge her private 
jewels for his outfit. 

Columbus was more than successful, and thus the same 
memorable year that gave to Mohamedanism its first 
check in Europe, gave to Christendom a new world. 
There were many men at the battle of Lepanto who after- 
wards distinguished themselves as American discoverers 
and explorers. 

The blind wrath of Moslem bigotry, and the oppressive 
exactions of Moorish avarice, operating as we have seen 
to close the old gateways of the East, were destined thus 
indirectly to promote the accomplishment of results whose 
magnitude it is difficult to comprehend. Truly the ways 
of Ood are past finding out. How often He rewards 
earnest discoverers with inventions they sought not I The 
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Almighty who permitted the False Prophet to sconrgei a 
corrapt and debased Christendom, also permitted the 
nations who had fled before the Crescent to find a new 
world while searching for the fabled East of the old. 

The van of the new era of discovery seems to have been 
led by Portugal, whose peculiar position in the south-west 
comer of Europe, with the boldly projecting coast of 
Africa trending away south-westerly below her, must 
naturally have suggested the direction which her explo- 
ration should take. As early as 1454, the captains of 
Prince Henry of Portugal, sumamed "the Navigator," 
began this work in earnest, and by 1463 they had pushed 
their discoveries as far as Sierra Leone. That year, Gib- 
raltar was captured by the Spaniards, and Prince Henry 
died. King Alphonso and King John pressed forward 
the work, so that by the year 1487, after nearly seventy 
years blindly groping down the coast of Africa, Bartholo- 
mew Diaz had pushed southward through the tropics so 
far as the Cape of Good Hope, thus bursting forever the 
barrier of ignorance and fear which had sealed the 
southern gateway of the Indian Ocean. Still it was ano- 
ther ten years before Yasco de Gkma rounded that stormy 
cape and found his way to Calicut. The fact that this 
glorious event occurred just five years after Columbus 
had successfully balanced his egg, it must be confessed 
somewhat dimmed the splendor of its novelty. 

A triumph truly these two routes to the East, and the 
beginning of a new era in commercial history ; but Chris- 
tians were only a short step in advance of their Moslem 
foes. The policy of Portugal and Spain was narrow and 
restrictive. What each discovered she strove Jealously 
to guard for herself. The new Portuguese route to Asia 
was meant to be as confirmed a monopoly as were the 
old paths in the iron gripe of the Commanders of the 
Faithful. Spain. was not more liberal. 

But a new order of things was rapidly approaching. 
In 1468, when the Moslems captured Constantinople, and 
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finally closed the ttade of Asia to the merchants of Chris- 
tendom, Columbus was a lad of six years at Genoa, Ves- 
pucci of two years at Florence, and John Cabot a youth 
at Gtenoa ; but to these three Italian boys the world was 
yet to owe an immeasurable debt While they were 
growing up in years of wisdom, the nations which were 
to employ them were also growing. While Columbus 
was slowly developing his convictions of the true shape 
of the earth and the true route to the Indias, Spain was 
grappling with the Moors in the closing scenes of that 
war of centuries, from which she emerged so gloriously. 
As victory enhanced the pride and ambition of the rising 
nation, the achievements of the neighboring kingdom 
were looked upon with more and more of envious emula- 
tion, until at last, after long and wearisome waiting, 
Columbus obtained the scanty means wherewith to pro- 
mote this rivalry of Portugal. The Pope, a native of 
Spain, wishing to reward his former sovereigns for their 
persistent struggle against the Moors, forgetting the pro- 
mises of his predecessors to the kings of Portugal, and 
not remembering that there were other Christians outside 
the Peninsula endued with Christian greed and enter- 
prise, divided the w<M*ld between them, after the manner 
of a more ancient potentate, and fortified this monopoly 
by the boldest of papal Bulls. 

Tou and I, standing where we do to-day, on the land 
which Columbus discovered, have by no means yet com- 
prehended the fall measure of his success, nor can we 
ever approximate to such a comprehension unless we 
place ourselves in the mental position of Columbus, and 
adopt as our own his dreams. 

From first to last Columbus never so much as thought 
of discovering a New World. He did but plan a new 
route, whereby Europe might once more e^joy the wealth- 
giving commerce of Asia beyond the Ganges, and he died 
in the belief that he had indeed accomplished his pur- 
pose. For more than twenty years after his first tri- 



808 Stevens on Isthmus op Tehuantepbc 

nmphant voyage the Christian world shared in the 
belief of the great navigator. Henry VII granted a 
h'cense to the Cabots to open a north-west passage, and 
when they discovered Newfoundland and other islands, 
they took possession of them as outlying islands of China 
or Japan. The Anglo-Saxon race has not ceased' to hunt 
for that north-west passage. 

When, in 1408, Columbus touched the shores of Vene- 
zuela he understood that the natives called the land 
** Paria,' and he reasoned himself into the belief that this 
was the Paradise from which our first parents were driven. 
He and everybody else believed that these new lands 
and islands were in Eastern Asia. 

So thoroughly had the one idea taken possession of the 
minds of men that, for a century more, the coast of the 
Western Continent was explored by the adventurers of 
all nations, less for the riches itself might contain, than 
for that invaluable strait which should penetrate the 
mighty bander and allow the trade of Europe to sail on 
westward to the golden land of commerce. We who 
assume the same controlling conception, as our peculiar 
legacy from our adventurous ancestors, will not be long 
in finding that it is of greater significance and brighter 
promise to us than it could be to the merchants of any 
European metropolis. 

In 1618, Balboa first looked out from the mountains of 
Panama upon the waters of the Pacific, and in 1619 
Magellan sailed through the perilous straits which still 
bear his name, but it wa« a century later (1619) before they 
rounded Cape Horn, in their passage onward to the true 
Spice Islands and the real Orient. Meanwhile the per- 
sistent and daring pursuit of this geographical ignis 
' faiuus of a natural strait led to a more thorough and 
practical acquaintance with North and South America 
than would otherwise, probably, have been obtained. 
Every bay and inlet was explored. The St. Lawrence, 
the Hudson, Delaware, Chesapeake, Mississippi, Coaza- 
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coalcos, Atrato, Amazon, Bio de la Plata, and other 
rivers were ascended with varied experience of suffering 
and adventure. Science profited greatly and the maps 
grew and multiplied, but each consecutive effort to pene- 
trate the American Continent resulted in failure. It is 
true that Cortez conceived the idea of a ship canal from 
sea to sea at Tehuantepec, but the world was not yet ripe 
for it. 

For three centuries and a half the commerce of Europe 
with Asia beyond the Granges has toiled around the Cape 
of Good Hope. The well- won prestige of Portugal was 
wrested from her by the Dutch, French and English, who 
became involved in a protracted and varying struggle 
which eventuated in the all but undisputed predominance 
of Great Britain in the commerce of the East. Lisbon 
rose to commercial importance only to sink again, while 
Antwerp, Amsterdam, Liverpool and London attained 
their wealth by the management of a trade which at once 
reminds us of Tyre and the cities of Western Asia and 
Egypt. 

From the very first, Spain assumed no share in the use 
of the African route ; for, in 1493, within three months 
from the return of Columbus, Alexander VI, a Spaniard, 
a pope of not a year' s standing, wishing to reward Ferdi- 
nand and Isabella for their struggles in expelling the 
Moors, divided our globe into two parts, by an imaginary 
line of demarcation passing from pole to pole, one hun- 
dred leagues west of the Azores and Cape Verd Islands, 
giving to Spain all she could discover within 180"^ to the 
west of it, leaving to Portugal all her African discoveries 
and the Indies for 180° east of it. After much dispute it 
was finally settled that the line should stand at three 
hundred and seventy leagues west of the Azores. Hence, 
it will be seen how Portugal came to possess and settle 
the eastern part of Brazil, and why Spain confined her 
operations to countries west of the Line, and made no 
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attempt to interfere with Portugal' s African route or 
possessions. 

It is now over three centuries and a half since the way 
around the Cape of Good Hope was discovered, and dur- 
ing all that time the trade of Europe with Central and 
Eastern Asia has steadily increased in volume and value. 
Every eflfort has been made to shorten the long voyages 
and add to their security ; but, until these later years, 
the domains of the Sultan have presented the same 
impassable barriers that they did when Vasco de Gama 
made his voyage round Africa to India, while behind them 
lies what we may call the "dead lands" of Arabia, Per- 
sia, Afghanistan, Beluchistan and Turkestan, now receiv- 
ing the fostering attention of Russia. 

Not only was the trade ii^creasing, but vital changes 
were slowly taking place, especially within the present 
century, and the Asiatic question is not now what it was 
three hundred years ago. 

English enterprise has secured to itself a vast Eastern 
empire, including the richest provinces of Central and 
Peninsular India. In Australia and the adjacent islands, 
a new Anglo-Saxon Commonwealth, more easterly than 
Cathay itself, is a new commerce springing up of vast 
extent. The lines of commerce are straight lines, seeking 
the shortest, quickest and cheapest transits possible; 
hence, San Francisco and Tehuantepec must eventually 
become the Tyre and the Alexandria of our age. America 
has indeed broken down the ancient barriers of the oldest 
empires of the world, and our future commerce with 
India, China and Japan bids fair to become extensive. 

The great minds which direct the mercantile interests 
of Europe have never for a moment been blind to the 
dazzling future. The great commercial powers have been 
steadily aiming to grasp the prize. Russia has been push • 
ing her conquests in the East up to the Chinese frontier, 
building long lines of railway stretching eastward, while 
year by year her trading fleets are increasing upon the 
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Black Se^ and the Caspian. England haa increased her 
ocean steam services, shortened her lines of transit, built 
swifter vessels, and multiplied her Indian railways ; while 
France, with a bolder and deeper insight into the future 
needs of trade, has been negotiating and toiling for the 
resurrection of one of the most ancient routes of com- 
merce, the canal (once perhaps a natural strait) across 
the narrow neck of land which connects Asia with Africa, 
and separates the Bed Sea from the Mediterranean. 
Diminished as is the value of the Suez route by the diffi- 
cult navigation of the Bed Sea, the drifting sands of the 
desert, and the gentle and variable winds of the Mediter- 
ranean, there can be little doubt that, so far as Europe is 
concerned, her trade with the East has entered upon a 
new era, which will probably ere long work considerable 
change in the relative positions of the commercial powers. 
One at least of the paths which were shut by the Moslem 
conquerors has been reopened to the trade of -the world, 
and it is morally certain that others will follow in due 
time. 

The toiling caravans are to be replaced by the rail and 
the steam-engine, while swift propellers will penetrate 
the African Isthmus instead of the clumsy barges of the 
Egyptians, or the triremes of the Ptolemies, the Bomans 
and the Caliphs ; but only the methods of transit will be 
changed, for there will in all this be nothing new under 
the sun. Even if the railway and the telegraph call into 
life new empires and fresh marts of trade on the sites of 
the old Babylons, Ninevehs and Palmyras, all will but go 
to confirm the primeval law of human commerce, that 
** the trade of Asia is the wealth of nations." 

We in America, heirs of the dream of Columbus, have 
not only our peculiar interest in all this ; we have a plain 
but most important lesson to learn, and we shall do well 
by ourselves if we learn it promptly. 

When the failure of all efforts to penetrate the American 
continent seemed to forever compel the commerce of 
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Enrope to reach Eastern Asia by the African route, the 
peculiar relations of the American continent to the com- 
mercial geography of the world seemed to have been 
altogether lost sight of. Not a hundred years ago, a 
learned society of France seriously debated the question 
whether, on the whole, the discovery of America had 
been of advantage to the world — that is, probably, to 
France. But now, even though the nations of western 
Europe have found in the fast-expanding trade of America 
still another "Orient" from which to drain wealth for 
their capacious coffers, they seem to have utterly ignored 
or failed to comprehend the fact that America is, after 
all, not only a part of the world, but rapidly becoming 
the acknowledged central continent of it, and must here- 
after hold the keys of commerce. 

All these years, however, the New World has been 
steadily growing in population, wealth and a correct 
understanding of its own interests, until now. At the 
end of these three and a half centuries, during which 
Europe has overlooked us, there has been developed 
here a commercial power overshadowing both coasts of 
the continent, and fully competent to take into its own 
control the guidance of the commercial future of this 
hemisphere. 

The United States of America are deeply interested in 
all movements aimed at the creation of new or the deflec- 
tion, of ancient lines of traffic between Western Europe 
and Eastern Asia. 

Let me here call your attention to a few considerations, 
drawn from the physical structure of the two continents 
of North and South America. Some facts are open to 
the most snj)erficial observer. It is evident that North 
America is not only very much the larger, but that it lies 
wholly within that northern hemisphere which contains 
the population, the history and the commerce of the 
globe. It lies, moreover, almost altogether to the west 
ward of South America. The meridian of Washington 
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almost escapes the western coast of South America, 
while the meridian of Cape Horn passes to the eastward 
of the United States altogether. Tehoantepec is near the 
longitude of Omaha. A ship bound ttom New York to 
San Francisco is compelled, in rounding Brazil and 
doubling Cape Horn, to sail further eastward than the 
entire direct distance between the two cities. 

Do not suppose for a moment that South America, 
with her undeveloped wealth, is to have no share in the 
western commercial system. Her position is such as to 
vastly increase her commercial value and intimate Con- 
nection with both coasts of North America, so soon as 
our own nation shall have provided ample interoceanic 
communication. At present the countries of three- 
fourths of the South American coast are nearer, by steam 
or sail, to the ports of Europe than to the Atlantic har- 
bors of the United States ; nor are our Pacific ports better 
situated in this respect. 

When the slow and arduous task of ascertaining the 
true nature of the geography of the Americas was accom- 
plished, and the fact was unwillingly accepted that 
nature had left no break in the rugged barrier which 
extended from the frozen sea of the north tQ the Straits 
of Magellan, and even sooner, the quick and fertile 
brains of the early navigators grasped the conclusion 
that what nature had omitted must be supplied by the 
ingenuity and courage of man. 

The thought was promptly supplemented by deeds of 
exploration so daring, so judicious and so exhaustive, 
that, if the records of their observations, now at Madrid, 
should at this day be examined, we should require but 
little additional information on the American Clonal ques- 
tion. What Spain already knew of the continental 
nature of the r^ons which widened away to the north 
and south, though vague and faulty, was sufficient to 
restrict her surveys to the irregular reach of narrow land 
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which oxtends between Tehuantepeo and Daiien for 
more than seventeen hundred miles. 

At many different points in this isthmian extent, enthn- 
siastic explorers were positive of discovering an eligible 
point for the constmction of transits from sea to sea, by 
ship canal or otherwise. Even then, the names of the 
Tehuantepec, Honduras, Nicaragua, Panama, Darien 
and Atrato routes were as fiimiliar in the mouths of men 
as they are to-day. 

There was then but one question to answer, and one 
problem to solve: "What is best for Spain! and by 
which of these routes, if more than one is practicable, 
can Spain best carry on her commerce with the Indies 1 " 
The requirements of an American commercial system 
were not thought of. 

So far as American interests are concerned, Europe of 
to*day is as regardless of them almost as were the Span- 
ish explorers. 

The reason of this neglect is obvious, when we consider 
that hitherto a route for a canal has been sought by or 
through Europeans, and the merits of each locality have 
been considered only with reference to European com- 
mercial interests, and the employment of their own capi- 
tal. This, too, has permitted a species of political blind- 
ness, preventing them discerning that that route only, 
which was best for the trade which needed it most, could 
be the most advantageous for all. 

Let us once more turn to the map of North America. 

At the centre of its southern projection, almost land- 
locked by the coasts of Cuba, Florida, Yucatan and the 
mainland, the Gulf of Mexico, the Mediterranean of Ame- 
rica, is situate precisely where it can best answer the 
demands of American commerce. 

The great interior river navigation of North America 
has its outlet through the Mississippi into the Gulf of Mex- 
ico ; while a region larger and richer than all Europe, west 
of the Adriatic, is drained into its circling coast line. It is 
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impossible to over-estimate the importance of tliis inland 
sea, and it would be something akin to insanity to dismiss 
it from consideration in connection with such a subject as 
the development of the American system of trade. 

Let us draw a line north and south as nearly as possi- 
ble through the centre of North America. We find that 
it cuts the southern terminus of the Gulf of Mexico a lit- 
tle west of the peninsula of Yucatan, and at about the 
narrowest portion of the isthmus, which is on the meridian 
of the western border of the State of Missouri. 

Here, and here only, can the trade of the Gulf of Mexico, 
and our swarming interior, together with that of the Atlan- 
tic and Pacific, as well as that of Asia and of Europe, be 
fully accommodated. If it be possible to construct at this 
point a railway and an available ship canal, nothing but 
the discovery of something approaching to a natural strait 
should carry us further to the southward, beyond Yuca- 
tan, or through the dangerous navigation of the Carib- 
bean Sea. It should be borne in mind that the Isthmus 
of Tehuantepec is in latitude 18^, while that of Darien is 
but little more than 8^. 

Nor should we for one moment lose sight of the solid 
truth that common carriers exist for the sake of trade, 
not trade for the sake of common carriers, and the end 
must in no case be sacrificed to the means. 

In the determination of a question which involves inte- 
rests of such magnitude as those which are now under 
discussion, no local jealousies, no minor considerations 
of individual profit or loss, can be entertained. Nothing 
less dignified than the development of a continent or the 
aggrandizement of a nation is entitled to a hearing. 
America will listen first of all to the United States, believ- 
ing, at the same time, that the prosperity of the other 
political powers as well as all Europe is bound up in her 
own. 

In peace, which may be regarded as the normal condi- 
tion of our American national sisterhood, a ship canal 
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across the Isthmus of Tehuantepec would bring the Gulf 
ports nearer the harbor of San Francisco, by more than 
3,500 miles, than would a similar work in connection with 
the Atrato at Darien. A similar advantage would be 
attained, in varied proportions, governed by respective 
localities, for the Atlantic ports of the United States and 
the commorcial cities of western Europe. This continues 
true, in a greater or less degree, whether we compare the 
Tehuantepec with Darien, Nicaragua, Honduras, or any 
other proposed line of interoceanic transit. The trade 
lines from either coast of South America with either coast 
of North America, and of the entire west coast of our 
double continent with Europe, can be made to converge 
more advantageously at this point than any other. No- 
where else can all that vast preponderance of the Asiatic 
trade, which is compelled by Paciiic calms, currents and 
trade winds to follow what is called the northern pas- 
sage, accomplish such a saving, either in absolute dis- 
tance or in the specific facilities of ocean navigation. 
The apparent gain which is presented by a superficial 
examination of the map is very largely augmented when 
we take into account those tropical calms and other phe- 
nomena which mark the eccentric ocean that separates 
us from China and Japan. If thesa truths are of such 
importance in their general application, so much the 
more do they become intensified when we consider them 
with reference to that incalculable commerce which, in 
that event, would converge toward and radiate from the 
shores of the Gulf of Mexico. No more vivifying stimu- 
lus could be given to the swift development of our south- 
em tier of States ; no greater boon could be conferred 
upon the valley of the Mississippi than a direct connec- 
tion by water with our Pacific coast and Asia, nor, in 
these days of costly steamships, should any needless day 
or mile be added to the time or distance of their passage. 
At the same time, selfishness itself forces upon us, as a 
not unimportant consideration, that no stronger stimulus 
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to her commercial system, no better guarantee of future 
prosperity, could be provided for our sister republic. 
The statesmen of Mexico have learned to look upon the 
Tehuantepec ship canal as one of the bright stars of hope 
in their national future. 

It has been said that the history of the Suez Canal, 
extending back cs it does to the time of the Pharaohs, 
Ptolemies, Roman Emperors and Moslem Caliphs, is a 
mine of archaeological romance ; but if that is true of 
the Egyptian transit, it may be repeated with tenfold, 
verity concerning the central lands of America. Geolo- 
gical observers assure us that the very summit of the 
Isthmus of Tehuantepec is of coral formation. The rocks 
that tower above these deeply cut and winding passes, 
were once low islets, or submerged beneath the bosom 
of the western sea, and at their sunken bases the mon- 
sters of the deep played in and out where we propose to 
construct our artificial channel. Speculation loses itself 
at once in any attempt to imagine the precise configura- 
tion of this part of the continent at that early date, or 
the nature of the convulsions by which it was changed. 
We can hardly guess if the mouth of the Mississippi was 
not then hundreds of miles further to the north, on the 
margin of a great inland sea, whose outlet may have been 
at Tehuantepec, and into the western ocean instead of the 
Atlantic. 

The recent researches of the Abb6 Brasseur de Bour- 
bourg have removed some points 'of Central American 
archaeology from the realm of conjecture, and placed 
them among the established facts of science. Not only 
the Tehuantepec cliffs, but the mountains of the Atlantic 
coast range are of coral formation. The most wonderful 
of our observations, it may be, and the most interesting 
to Biblical scholars. Is yet to come. Who will hereafter 
sneer at Noah' s flood, when he learns that the mighty 
ruins of Yucatan point so distinctly to precisely such a 
general submergence 1 These ruins, rivaling in interest. 
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tliough perhaps not in extenti those of Egypt, are covered 
with bieroglyphical representations, evidencing a high 
degree of architectural and engineering skill. What, 
indeed, shall we say, except that the real history of the 
globe in which we live mocks at that which has been 
written, and, laughs at the feeble light of what we are 
pleased to call '' science." Well may archaeologists 
ask, which is the old world 1 

Even 80 imperfect an allusion to the topography of the 
isthmus leads us to observations tending to correct a 
somewhat popular fallacy concerning the Tehuantepec 
route. While much of it lies through a virgin wilder- 
ness, and wUl encounter the obstacles appertaining there- 
unto, that very wilderness is itself a mine of wealth. 
Nowhere on the globe is there a healthier or more equa- 
ble climate, in spite of its intertropical locality. Nowhere 
are there such boundless supplies of the most valuable 
woods known to the arts and mechanical necessities. 
Pine, oak, mahogany, logwood, lignum-vitfie, ebony and 
other valuable varieties of trees, are supplemented by the 
rubber tree, medicinal plants, dye-stuffs, and a soil which 
produces, in profuse abundance, coffee, indigo, cacao, 
tobacco. Sisal hemp, bananas, oranges and endless tropi- 
cal fruits. A large portion of this region was under 
luxuriant cultivation by the hands of white men, while 
yet the spot whereon we stand was an unbroken wilder- 
ness. Here, on the banks of the Tehuantepec, Cortez 
selected his own estates as being the very garden of 
Mexico, and the surest fortuixe for his descendants. Nor 
was he at all in error. To this day his broad lands are 
held by those who call him their direct ancestor, while 
even Republicanism calls his estates ^' the Marquisanas." 
Back among the hills and mountains lie towns and vil- 
lages, with churches that date back over three centuries, 
while hidden in the primeval forests are the majestic 
ruins of a yet more ancient civilization, older than the 
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Spanish Conquest, older than the Aztec monarchy, older 
perhaps than Karnak or Thebes. 

I have dwelt upon this feature of the isthmus country 
to better develop an important desideratum which cannot 
be so well supplied by any of the other routes proposed, 
to wit, the sure development of local population, wealth, 
trade and agriculture upon these lines of interoceanic 
transit. Not alone would such a development • create a 
local protectorate and guardian of the great work itself, 
but would rapidly, provide sufficient resources of sup- 
plies, repairs and other benefits to passing navigation, 
which could only be secured at great expense and con- 
tinual uncertainty in localities less favored or more 
remote. 

This region has at present no ouUet — no regular com- 
munication with the outside world. Give it these. Give 
the people education, with^toleration in religion, and you 
establish at once all the conditions of life, growth and 
power. 

Such, briefly, are some of the ascertained advantages 
of the Tehuantepec route in time of peace, and the most 
thorough and searching examination will but make them 
more strikingly manifest. 

The history of the world compels us to assume war as 
one of the sure prophecies of all national future, and that 
misfortune will occur to some one or other of the com- 
mercial powers interested in the American interoceanic 
transit as certainly as the sun rises and sets. Let us 
hope that our own beloved land may not be involved, 
but only fatuity could allow us to lose sight of even that 
sad possibility. 

In the event of war among any of the maritime powers, 
it will be of the first importance to all the rest that so 
necessary a commercial highway should be kept sacred 
to the interests of peace, and not become, in the hands of 
weak or interested States, an object of warlike ambition 
or a scene of military operations. 
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l^either of these great ends could be assured should 
the proposed canal be located to the southward of 
the peninsula of Yucatan. 

On the other hand, the land-locked character of the 
Gulf of Mexico, and the narrow and difficult navigation 
of its outlets on either side of the Island of Cuba, would 
make this nation, conjointly with Mexico, the guardian 
and guarantor of a canal which opened upon the Gulf ; 
and it would be difficult to over-estimate this advantage. 
We could not even approach a due conception of its 
importance without lifting the veil from our national 
future and peering prophetically in among the eventful 
centuries yet to come. 

In war, then, as in peace, the necessities of our com-, 
mercial developments, the self evident economies of trade, 
the dictates at once of broad statesmanship and prudent 
patriotism, point unmistakably to the Isthmus of Tehu- 
antepec as the best of all localities for the construction 
of our interoceanic ship canal. 

We have assumed, what we fully believe to be true, 
that a canal at Tehuantepec would be of more value to 
the United States and to the world than a similar canal 
at any other point to the south of it, and explorations 
have demonstrated the fact that at no point is it possible 
to make a through-cut from sea to sea. Such would be 
a preposterous undertaking in the way of mammoth cuts 
and tunnels, and would carry both cost and engineering 
into a region of dreamy and fanciful extravagance. 

The Tehuantepec project, on the other hand, only pre- 
sents difficulties precisely similar to those which have 
already been overcome with ease in other ship-canal 
undertakings in various parts of the world. 



** ^ * 
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BBPORT. 
(a) Thx Tehuantbpeo Ra^ilwat and Ship Canal. 

London, October 16IA, 1871. 
Sdcon Stsyenb, Esq., 

Pruident of the Tehuantepec BaUway Company ^ New York : 

Sib.— The nnderaigned, appointed by yon a commiBsiofi to examine 
vome of the principal artificial waterways in Europe, with a Tiew 
of applying the btet and most recent experience to the project- 
for an interoceanic railway and ship canal across the Isthmus 
of Tehuantepec, Mexico, respectfully report, that a portion of our 
number have exf^mined personally the Caledonian canal, the 
great Dutch ship canal now under construction for the purpose 
of establishing an easy and direct communication between the 
port of Amsterdam and the German Ocean, and also the less 
known, though very interesting, work now in progress at the 
Hook of Holland, viz., the new waterway from Rotterdam to 
the sea ('* Waterweg van Rotterdam naar Zee "). 

The members of the commission have been courteously fur- 
nished with every facility for the examination of these interesting 
works. Hie Lord Advocate of Scotland, one of Her Britannic 
Majesty's commissioners of the Caledonian canal, kindly furnished 
us with letters to the officers in charge of the canal; the superin- 
tendent of which, Mr. Davidson, accompanied us, and explained 
the more interesting parts of the works. To the eminent engineer, 
Mr. Hawkshaw, and to his associate at Amsterdam, Mr. J. Dirks, 
we are indebted for the fullest information, together with plans 
of the Amsterdam ship canal, one of the most remarkable works 
of engineering of the present day. Mr. Dirks personally accom- 
panied us in our examinations. To Mr. Caland, the chief engi- 
neer, and a member of the '' Waterstaat ^ of Holland, we are 
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also indebted for the opportunity of making ourselveB personally 
acquainted with the work at the Hook of Holland, as well as for 
documents and valuable information. 

Want of time (owing to duties or engagements) has prevented 
personal visits to other great waterways, especially the Suez and 
Languedoc canals, which would be instructive in reference to a 
project for any new ship canal ; but these works are so thoroughly 
described, their characteristics and details so well known, as to 
enable us to dispense with personal examinations. The various 
surveys and projects for ship canals at sundry points across the 
American Isthmus are, of course, familiar to, and have been 
attentively examined by us. 

A brief memoir of the history of the railway and canal project 
for the Isthmus of Tehuantepec will be in place here. This 
isthmus has always^ since the early days of American discovery, 
attracted attention and explorations, as one of the most availa- 
ble points for interoceanic communication; but the project for a 
^^ ship canal " first assumed a definite form in the report* by Senor 
Moro, founded on a survey made in 1842. 

This survey originated in the concession by the Mexican gov- 
ernment to Don Jose de Garay of the right to open a communi- 
cation between the Pacific and Atlantic Oceans, through the 
Isthmus of Tehuantepec, coupled with the condition that the 
grantee '' shall cause to be made at his own expense a survey of 
the ground and direction which the route should follow, and also 
of the ports which may be deemed most proper and conamodious 
from their proximity." 

Although the communication to be established was not neces- 
sarily to be a ship canal, or even (wholly) a water communication! 
yet it is evident that such a canal, or at least a great canal, was 
contemplated both by the Mexican government and the grantee; 
and the engineer, Moro, expressly states that to such a communi- 
cation his attention was chiefly directed in making his survey. 

In fulfillment of the obligation to make a survey, Senor de 
Garay immediately dispatched to the Isthmus a scientific com- 

* '* An Account of the Isthmus of Tehuantepec, with proposals for estab- 
lishing a communication between the Atlantic and Pacific Oceans, based 
upon the surveys and reports of a scientific oommiasion appointed by Don 
Joee de (>aray. London, 1846." 
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miflrion, oomposed of Senor Gaetano Moro as ohief^ and Liea- 
tenantrColonel de Troapliniere and Captain Gonzales, of the staff 
oorpsy and Lientenant Mauro Guido, of the navy, as assistants, 
and Don Pedro de Garay, an officer of the ministry of war, as 
secretary. The commission spent nine months upon the isthmus 
in the execution of its task. It fixed the position of the more 
remarkable points by astronomical observations or by triangular 
tion, measured the most important altitudes by barometric or 
trigonometric observations, and explored in a general way the 
more important water-courses and harbors; and furnished, so fiar 
as it went, a tolerably accurate account of the isthmus in its geo- 
graphical and topographical relations to the question of a canal, 
and gave very valuable information concerning the mineral wealth 
and the natural and agricultural productions. 

Senor Moro based upon this survey a project for a canal of 
twenty feet in depth and fifty miles in length, connecting the 
upper waters of the Goazacoalcos, oh the Gulf side, with the 
lagoons of the Pacific coast. The summit was at Tarif a, at about 
080 feet above the level of the sea. 

Further than to make the survey mentioned, nothing was 
accomplished by Senor de Garay with regard to executing the 
canaL After the acquisition of California by the United States, 
this route acquired a new importance as a means of communica- 
tion with our newly acquired Pacific territory. Could possession 
have been obtained at once, Tehuantepec woul^ probably have 
become the established route of communication, owing to the 
great saving of distance over Panama, as well as the salubrity 
of the climate. 

Soon after the close of the war between Mexico and the United 
States, the franchises and privileges of Senor de Garay became 
the property of Mr. P. A. Hargous, of New York, who, in con- 
nection with a company formed in New Orleans, assumed the 
rights and responsibilities of the Garay grant. But the necessary 
negotiations with the Mexican government, and with other par- 
ties interested, delayed a commencement of operations tiU Decem- 
ber, 1850, at which time the company, having applied to Presi- 
dent Taylor for an officer of engineers to direct the survey, 
Brevet-Major J. G. Barnard, captain of engineers, was detailed 
for that purpose. The aspect of the problem was at this period 
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peoaliar, the great object being to establisb, at the earliest poesi- 
ble day, an available route for the great flood of travel between 
our Atlantic and Pacific coasts. Hence, the idea of a canal was 
put aside, and that of a railroad substituted. The survey then 
ordered was therefore organized and executed solely in reference to 
a ^ilway and a preliminary and auxiliary wagon road, and these 
it was urgent to establish with the least possible delay. These 
facts not only shaped the whole character of the survey, but they 
even altered the route. It was necessary to extend these roads 
at once to the Pacific (instead of striking the lagoons, as the 
canal would do); and the *^ Ventosa," or "Salina Cruz,'' were the 
most available points for the Pacific terminus. 

Instead of passing over Moro's summit (Tarifa), the mcnre 
westward passes of Chivela and Masahua were surveyed. Hence 
the survey under Major Barnard not only did not coincide with 
Senor Morons at the summit, but the entire route between the seas 
was quite different from that which a canal would occupy. The 
survey thus executed may be said to have been commenced in 
the end of December, 1850, and substantially terminated early 
in the following June (1851). Its results are so fully set forth 
in the report of the survey, prepared by J. J. Williams, one of 
the undersigned, that we need only state that it established the 
practicability of a railway route at moderate expense, and with 
grades not exceeding sixty feet per mile, and with a summit 
about 800 feet above the level of the sea. The passes surveyed 
were not supposed to be as low as the more eastern one of Tarifa, 
and no observations whatever were made specially directed to 
the practicability of a canaL 

In the year 1857 the railway project was resumed, and a new 
survey executed under the direction of W. H. Sidell, now lieu^ 
tenant-colonel of infantry and brevet brigadier-general, IT. S. 
army, a distinguished civil and railway engineer, the object 
being a final location of the road. This latter survey was made 
with much care and expense. Upon its results and the previous 
surveys the line of location has been definitely laid down, the 
cost of construction estimated, and everything established neces- 
sary to the issuing of specifications for contracts for the execution 
of the work. 

Since the revival, under the impulse of the successful execution 
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of the Suez canal, of interoceanic canal projects, the claims of 
the Isthmus of Tehuantepec for favorable consideration have 
gradually acquired a pre-eminence which was at first denied. The 
virtual failure of all the recent explorations instituted by the 
United States government to find a practicable route where the 
isthmus is narrow — as at Panama and Darien — and the superior 
advantage of geographical position of Tehuantepec, its healthf ul- 
ness, and its vast local resources for the construction of such a 
work, and its established practicability, in an engineering point 
of view, for a canal with locks, are now understood, and must 
have their weight. 

In describing the different surveys that have been made, we 
have reserved mention of the most recent ; and, in reference to 
the establishment of the " practicability " which we have claimed 
for the canal project, the most important. We allude to the 
survey made during the last winter and spring by Captain R. W. 
Shufeldt, of the United States navy, by order of the President 
of the United States, in pursuance of an act of Congress for 
that purpose, and with the co-operation of the Mexican govern- 
ment, for the special object of determining the question of an 
adequate water supply. 

The final report had not been transmitted to the Navy Depart- 
ment at the date of our leaving the United States, but the authen- 
ticated copies of preliminary reports have been furnished you by 
the honorable secretary of the navy, and are given in full in the 
appendix of this report. 

We have in them, from the highest source and in the most 
positive form, the important conclusion 'Hhat an interoceanic 
canal of any necessary dimensions may be constructed across the 
Isthmus of Tehuantepec." We have also the further statement 
of the engineer, on whose exploration Captain Shufeldt bases his 
own dictum (just quoted), '^ that a ship canal across the Isthmus 
of Tehuantepec is not only practicable, but also that the topo- 
graphy of the country presents no extraordinary obstacles to its 
construction." 

The latter statement, that "the topography of the country 
presents no extraordinary obstacles to the construction of a 
canal," is but a confirmation of the information obtained from 
Major Barnard's, Mr. SidelPs, and Senor Moro's surveys. The 
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Chiohihua rivers, to the junction of the latter with the Mala- 
tengo. Grossing the latter stream, it would strike the Coaup 
coalcos at Old Mai Paso, which river it would cross at that point. 

The route from Tarifa to the Malatengo and Coazacoaloos is 
thus described by Senor Moro : " This part of the country is the 
most fertile and pleasant that it is possible to imagine. Shortly 
after leaving Tarifa, it is truly interesting to observe, mixed 
together, the spruce and fir tree of the cold climates, the oak of 
the more temperate, and the palm tree of the warm regions. 
Further on, these trees, as well as beautiful green meadows of 
vast extent, occur alternately with woods of a luxuriant tropical 
vegetation. Trees of precious woods, wild cacao, vanilla, etc., 
are everywhere seen. The plains near the rivers, cultivated by 
the inhabitants of El Barrio, Santa Maria Petapa and San Juan 
Guichicovi, give an idea of the astonishing fertility of the soil, 
since the natives only come in time to bum down the brushwood, 
and sow without cultivation, scarcely ever revisiting their corn- 
fields until the harvest time.^ 

Various considerations caused the left bank of theCoazaooalcos 
to be preferred for the railway surveys ; but there is no doubt 
that the proper location of the canal is on the right bank. A 
diminution of length by some forty miles, the avoidance of trans- 
verse ridges (easily surmounted by a railway), the fewer crossings 
of streams and the avoiding of the overflows, are all considera- 
tions uniting in its favor. 

From the lagoons to the summit at Tarifa, and from that 
point to the crossing of the Goazacoalcos, the line is so well 
defined as to leave but the mere details to be determined. From 
that point the canal, to avoid the great Suchil bend of the river 
to the westward, would follow, as near as practicable, its chord, 
crossing the Ghicolote and the Ghalchijapa, and approaching the 
Goazacoalcos again near the source of the Coi^uapa. This 
region is a dense forest. Observations taken from the summit 
of Mount Encantada authorize the belief that it is unbroken by 
any great topographical irregularities. The only considerable 
streams to be crossed (this statement applies to the whole route) 
are the Malatengo, the Goazacoalcos, the Ghicolote and the 
Ghalchijapa. The second named is by far the largest. The 
ordinary rise and fall is seventeen or eighteen feet ; but in excep- 
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tional seMons it ia stated to have ruen higher. The point of 
proposed crossing has been selected on a thorough knowledge of 
its favorable character. 

From the Coahuapa to the jmiction and termination in the 
Coazacoalcos river, the proposed route lies through a country 
nearly leveL 

The entire length of purely artificial canal thus approximately 
located will be from about 115 to 120 miles. The number of 
locks would be 120 in all, assuming a summit of 600 feet, a lift 
of ten feet, and also, as we have a right to do, that there will be 
no secondary summits. • 

We have now to speak of the harbors. The Coasacoalcos, 
for thirty miles from the Gulf of. Mexico, forms an excellent 
harbor. Its access is over a bar having thirteen feet at low 
water (according to the recent survey of Captain Shufeldt).* 
This bar is unchanging, and we anticipate no serious difficulties 
in attaining a navigable depth of twenty feet or upward. From 
the bar up to the point where the canal (as we have described 
its location) terminates, a distance of about thirty miles, the river 
is generally over twenty feet deep. At a few points there are 
but fifteen or sixteeii feet depth. Of course, to adapt this por- 
tion of the river to a ship canal, will require channel improve- 
ments, and perhaps some rectifications in its course — no work, 
however, of great magnitude. 

On the Pacific, the upper lagoon furnishes a basin in which, 
in the region occupied by the islands, and thence to the canal 
Santa Teresa, a depth of water of about twenty feet, with a mud 
and shingle bottom, is found. 

To reach the ocean, one or both of the narrow peninsulas, 
which separate the lagoons from it, must be cut through, and an 
external harbor or entrance piers thrown out, similar to those 
now under construction at the North Sea terminus of the Amster^ 
dam canaL The works at Suez, those at Amsterdam, and those 
of a very different character at the mouth of the Mass, jet hav- 
ing much in common with them, and that which we are now 
proposing, are sufficient proof that, to modem engineering, the 

* The mrvey of Lieut Leigh, U. 8. Navy, in 1848, gave twelve and a hal! 

feet ai 0ai0rmm law waitr of wpring fUdn, There has probably been alight if 
any change. 
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establiBhing of a good entrance to these lagoons, for vessels of 
large draught, is quite practicable. 

In the railway surveys, it was important to reach the best 
existing port on the Pacifia Ventosa was first selected. Neither 
this point nor Salina Cruz is considered eligible for the canal, 
owing to the advantages the lagoons offer for a i^pacious harbor, 
and the diminution in length of artificial canal and avoidance of 
river crossings, but it is interesting to know that there are already 
secure anchorages in the close vicinity of our proposed entrance 
to the canal. 

The statements ^ven in the appendix, show that the forma- 
tion of an external harbor on the Pacific coast, which will afford 
entrance to the lagoons, is fraught with no probable difficulties, 
and that the coast is not a dangerous one, and that there now 
exist in the close vicinity safe anchorages. 

It would be quite premature to attempt an estimate for the 
work we indicate. Surveys of the line can alone determine the 
data upon which one can be made. But we state with confi- 
dence that, for the length of the line and height of summit, it is 
rare to find a route so devoid of engineering difficulties. More- 
over, the isthmus furnishes every variety of building material 
while from its population, and that of the States of Oaxaca and 
Vera Omz, can be drawn, at no expense for transportation, a 
hardy laboring force quite adequate to execute the work. The 
soil of the isthmus and of th6 contiguous regions affords, in 
abundance, sustenance for such a force. The climate through- 
out is healthy, even to European laborers. With a native force 
sickness is not to be anticipated. Hence, some of the most 
formidable difficulties and sources of expenditure in the con- 
struction of interoceanic routes, at other more southern points 
of the American isthmus, are not encountered on the Isthmus of 
Tehuantepec. The cost of earth and rock excavation or masonry 
should not exceed, on the isthmus, the cost of similar works in 
Europe. 

In this connection we express our hearty concurrence with the 
views of M. Thome de Gamond, in his '* Avant projet," for the 
Nicaragua canal, projected by M. Felix Belly. M. De Gamond 
says : '* We think that, after the example of the Dutch and the 
Americans, it is important to make extensive use of timber 
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instead of masonry. The San Juan river traverses a virgin 
forest, famishing trees of great dimensions, both in diameter and 
height. These timbers belong to the ' Concession,' and can be 
employed in unlimited quantity, with no other expense than that 
of the carpenters' work. To overlook the value of these gratui- 
tous resources, and to prefer masonry merely because masonry is 
more durable and more monumental, would be (o increase expense 
for an empty satisfaction." ^ 

Again, he says, '^ It would be an error to think that we can, 
in this enterprise, copy works executed in Europe under the for- 
mal rules of construction there adhered to. It is necessary, 
above all things, for the accomplishment of such an enterprise, 
to lay under contribution the immense local resources of nature, 
and to utilize in the employment of these resources that which 
is most applicable in theC distinctive genius of every nation.'' 

All that is said above by M. de Gamond applies perfectly to 
Tehnantepec. The immense forests of the most valuable and 
durable timbers which lie along the route should furnish the 
material for locks, bridges and aqueducts, by which the expense 
of these otherwise most costly structures will be reduced to a 
fraction of that which masonry would require. 

The use of timber in the United States for locks and aque- 
ducts and bridges is so common that we need not refer to exam- 
ples ; to adopt its use at Tehnantepec is but to adopt the prin- 
ciple of M. de Oamond, and to apply the '' distinctive genius " 
of American construction to an American work, and at the same 
time to '* utilize *' the immense constructive resources offered us 
in the forests of Tehnantepec. 

In what precedes we have given no *' dimensions " for the pro- 
posed canal. It would be premature in this report to do so. 
But it should be understood that we refer to a ship canal with 
an available depth of not less than twenty feet, and of locks of 
corresponding dimensions (say of 450 feet in length and fifty feet 
in breadth). The present transition state of ocean navigation, 
in which a substitution of steam for sails, and of steam vessels 
of enormous length for existing models, furnishes an indepen- 
dent and adequate motive for the use of timber for locks. 
While it would be imprudent to hamper navigation by '^ monu- 
mental ^ constructions of dimensions which might prove inade- 
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quate to the f utare, it would certainly be premature to bnild, in 
masonry, locks of the enormous length that some shipbuildeni 
anticipate iron steamships are destined to attain. 

We have but to add that the proposed railway, owing to local 
resources, and the extent of rich and productive countries which 
would become tributary to it, would command a lucrative traffic 
independent of ipterooeanic movements, and would be almost 
an indispenfoble auxiliary in the construction of a canal, in 
which capacity alone it would pay for its own construction. 

We are, sir, respectfully, your obedient servants, 

J. G. BARNARD, 
Col. of JShgineerSy Bvt, Mqfor- General XT, 8. Army, 

J. J. WILLIAMS, 
Chitf JBngineery Tehuantepec fiaUway Company. 

JULIUS W. ADAMS, 
Jh^rifiMT of FMic Works^ City of Brooklyn. 



{b) Tbhuaktxpxo Railway and Tbibutabibs. 

EoBtracta fro^ the report of J. J. Williams^ ypon the locaHon of 
the Thhtmntepec railway and tributary linesy 1870. 

Leaving Minatitlan,the proposed head of present ship navigation, 
twenty miles up the Coazacoaloos river from the Gulf, the line 
takes the slope of the ridge north of that village, and passes just 
south of Cosuliacaqne; thence just south of Tesistepec, follow- 
ing, with but slight variation, and for the purpose of' correct 
alignment, the line of overflow; thence curving to the south and 
east of Lake Otiapa; thence curving southerly to the eastward 
of the hacienda of Almagro; thence nearly straight to within 
one mile west of Mount Encantada; thence curving westwardly 
and direct to the crossing of the Jaltepec river, about five miles 
west of Suchil, known as Hargousana. For this division of the 
road the line is quite direct, the curves of easy radius, and the 
grades gentle. 

The principle governing in this location being to preserve the 
grade from about three to five feet above the level of extreme 
overflow, and at the foot of the slope of the high land which 
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ooQStitntes the dividing ridge between the waters of the San 
Jnan and Coazacoalcos rivers, and following this line, to preserve 
the shortest practicable route, to the crossing of the Jaltepec. 
At Hargonsana the Jaltepec is crossed at the level of 110 feet 
above high tide at Ventosa. The line from thence south follows 
a depression in the ridge, and rises for one and one-half miles at 
the rate of sixty feet to the mile to the sunmit, which divides 
the waters of the Jaltepec from those of the Jnmuapa river. 
This sommit is just south of the Picadura to Suchil, and is 290 
feet above high tide at Ventosa.* The line thence running 
southerly descends for eight miles, crossing several branches of 
the Jumuapa, untU it reaches the latter at Paso de la Puerta, with 
no grade exceeding sixty feet to the mile. Crossing the river at 
this place at a height of 155 feet above tide, the line then follows 
a branch of the Jumuapa, which lies in the direction of the route 
to the summit between the valleys of the Jumuapa and the Sara- 
bia, a distance of six miles, two miles of which is at the rate^ of 
sixty feet to the mUe, with a total rise in that distance of 195 
feet. From this summit the line continues direct to the Sarabia 
river, a distance of four miles, over a gently undulating profile, 
and crossing the latter river at a height above tide of 805 feet, 
or a &11 of but forty-seven feet in four miles, curves to the east- 
ward^ and, following a branch of the Sarabia for two miles, with 
a rise of twenty feet per mile, reaches the summit between the 
Sarabia and the Malatengo rivers, at a height above tide of 840 
feet; thence following a tributary of the Malatengo over a gently 
descending grade (Arroyo de los Venados, about two miles south 
of Boca del Monte), it crosses the latter river about 280 feet above 
tide, and near its junction with the Kio Almaloyo, and skirting 
the base of the upland between the two rivers, takes the valley 
of the Rio Almaloyo, which it follows to the plains of Chivela, a 
distance of twenty-four miles, rising in that distance 410 feet, or 
a mean rise of seventeen feet per mile, with no grade of over 
fifty feet per mile. Still following a branch of the Almaloyo, it 
crosses the Chivela plains and enters the Pass of Chivela at a 
height of 778 feet above tide, or a rise of eighty-three feet in 
four and one-half miles. This is the extreme height of the grade 

* WImd reteenoe is made to high tide, tt mesns high tide at Yentoia. 
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%t the snminit pass whioh divides the waters wliioh flow into the 
Paoifio from those which flow into the Atlantic. From the sum- 
mit of the Pass of Chivela for a distance of three and one-half 
miles the line descends a tributary of the Rio Verde on a grade 
of 116 feet per mile to the crossing of the Guichilona; thence by 
the valley of the Rio Verde three and one-half miles, on grades 
not exceeding fifty-three feet per mile, to Rancho de la Martar, 
at the base of the mountains on the Pacific plains. This point 
is 240 feet above high tide at Ventosa. The total distance from 
Minatitlan to Salina Cruz by this location is 162^ miles, which is 
composed of sixty-two miles on the Atlantic plains, sixty-six 
miles through the mountain division, and thirty-four miles over 
the plains of the Pacii^c. 

The maximum grade is sixty feet per mile, excepting the grade 
through Chivela pass, which, ascending toward the Gulf, is 116 
feet per mile, but only for a distance of three and one-half miles, 
and in operating the road an extra engine will be required to be 
used in assisting heavy northern bound trains over the summit. 
This should not be considered an unfavorable feature in the 
route, from the fact that on one of the greatest thoroughfares in 
the United States — ^the Baltimore and Ohio— the same grade was 
adopted in crossing the AUeghanies for a distance of sixteen 
miles. 

The maximum curvature is seven degrees, or a radius of 819 
feet, and this is only used in the pass of Chivela. 

In estimating the cost of the Tehuantepec railway, I have 
before me the report of Major Barnard containing my original 
estimates, and also the reports of the chiefs of parties under 
Mr. Sidell. With these I am able to make the following approxi- 
mate estimate of the cost of construction : 

Auxiliary and carriage road between MmatiUan and the Jal- 

tepec river 162,00000 

Audliary road from the Jaltepec to Salina Gmz 41,000 00 

Clearing, grubbing, graduation, masonry and bridging, lUna- 

titlantothe Jaltepec 1,200,000 00 

Clearing, grubbing, graduation, masoniy and bridging, Jalte- 
pec to Salina Cruz 4,120,000 00 

Superstracture, Minatitlan to Salina Cruz 1 ,271,022 28 

Stations, buildings and water fixtures 216 , 000 00 
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Engines atid can $882,160 00 

Engineering and contingencies, ten per cent 720,000 00 

Total cost.. t7,M3,072 28 

Or say, in ronnd nomben, $8,000,000. 

This is the maximum cost; but during the constmctioii of the 
road, in working up the location, and in the modification of the 
grades, tangents and curves, for the minimum expenditure, it 
may be considerably reduced. 

Article No. 28 of the general regulations governing the con- 
struction of all railroads in the republic of Mexico, gives the 
company the right to make such changes in the line of location 
as they may deem proper and useful It is very seldom that a 
railroad is constructed without some modification of the original 

location. 

* * * * * * * 

As your instructions directed me to obtain as much additional 
information as possible, bearing on the subject of the railway 
across the isthmus, I take occasion to say that, notwithstanding 
all that has been said and written about Tehuantepec, I do not 
think that the isthmus has yet been fully described. 

In the first place, a map should be made upon which can be 
laid down the coast and lateral railway lines which may be built 
to act as feeders to the main trunk line across Tehuantepec; 
and in order to do this the plan should include on the west as 
much of the States of Vera Cruz and Oaxaca as will take in the 
cities of the same names ; on the east, the States of Tabasco, 
Chiapas, and a portion of Guatemala bordering on the Pacific ; 
upon such a map should be projected the following connecting 
or branch lines. First, a road shoald be constructed from Mede- 
lin, already connected with Vera Cruz (twelve miles) by rail, to 
* the harbor of Alvarado, a distance of about eighteen miles, over 
easy gradea Alvarado has one of the best harbors on the Gulf 
coast, and is about thirty miles from Vera Cruz. 

The next should commence at or near San Nicholas, a hacienda 
on the San Juan river, at the head of steamboat navigation, 
about forty miles by water above the beautiful city of Tlacotal- 
pan ; thence by the valley of the same river fifty miles to the 
town of Paso San Juan ; thence by the same valley thirty-five 
miles to Hargousana, on the Jaltepec river, them joining the 
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Tehnantepeo railway. This line would comprise eighty-five 
miles of railway, and about seventy miles of inland navigation, 
and pass by the doors of the cities of Alvarado and Tlacotalpan. 
A good line may also be continued from the valley of the San 
Juan over an easy profile to Minatitlan, thus connecting the 
whole of the interior Atlantic slope of Mexico with its rich pos- 
sessions on the Pacific coast by way of the proposed railway 
across the Isthmus of Tehuantepec, passing through one of the 
most productive regions in Mexico. To give you an idea of a 
portion of this route, I mention that when on my way down the 
San Juan river in a canoe, I estimated that about 100,000 head 
of cattle subsisted in this valley ; but on our arrival at Tlacotal- 
pan, Mr. Schleskie, one of the oldest, wealthiest and most respect- 
able inhabitants of that place, informed me that I was entirely 
below the mark, and that there were at least 500,000 head in 
that and its connecting valleys. In the construction of the road 
this will be an important item. 

The second branch railway should start from Rancho de la 
Martar, or from the point where the trunk line will enter the 
mountains from the Pacific plains, and run easterly down the 
coast, over nearly level ground, to the harbor of Tonala, and 
continue through that part of the State of Chiapas bordering on 
the Pacific to the frontier of Guatemala. 

Such a line as this would put the Tehuantepec railway in direct 
communication with one of the richest and most beautiful coun- 
tries on the Pacific coast. I was informed by intelligent gentle- 
men on the isthmus, who live in Chiapas, that that State alone 
produces on the Pacific coast, annually, about 5,000 bales of 
indigo, 5,000 bales of tobacco, 50,000 arobas of sugar, 5,000 bales 
of cacao, 15,000 bales india-rubber, 6,000 bales cotton, 6,000 sacks 
of coffee, 50,000 hides, to say nothing of the com, ginger, vanilla, • 
Barsaparilla, and the immense amount of Brazil wood and other 
valuable products, all of which will be sent to market over the 
Tehuantepec railway. The entire population and products of 
the Pacific slope, for some two hundred miles east and west of 
the isthmus, would find the same outlet to market ; and, when the 
Vera Cruz and City of Mexico railway is completed, would be 
placed in direct and easy conmiunication with the capital and 
the whole interior of the republic. 
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The third lateral railway should start od the Pacific coast, in 
the State of Oazaca, at or near the outlet of the valley in which 
is situated the city of the same name, and run down to the harbor 
of Huatulco, thence to Salina Cruz, to connect with the Tehuan- 
tepec railway. 

This would place the silver mining regions of the State of 
Oazaca, as well as the city, in easy communication with the 
Gulf coast and the city of Mexico, by way of the Isthmus of 
Tehuantepec. 

The great advantages of the proposed tributary roads are 
their extreme feasibility and the comparative ease and cheapness 
with which they can be constructed; the ground over which they 
would pass, for the greater portion of the distance, being nearly 
level plains. 

The above, together with what has been said in Major Bar- 
nard's report, ought to convince the most skeptical that the 
local Imsiness alone would make the Tehuantepec railway a 
paying investment, to say nothing of the interoceanic traffic, 
from which a very large income may be expected with reasonar 
ble certainty. 



(tf.) Intbroobanio Movehbnts. 

JESoBtraet f^om the report of J. J. WiUiama^ on the locaiion of 
the Tehuantepec railway and ship canaly 1870. 

It is only necessary to look at a map of the world to be con- 
vinced of the immense relative advantages in position; above all 
others, which a ship canal across the Isthmus of Tehnantepee 
would offer to the commerce of the world, and more especially 
to that of the United States. 

By this route the products of the valley of the Mississippi 
may be shipped from the Gulf ports direct for China, Japan, 
west coast of North and South America, and the islands of the 
Pacific ; and the imports from those countries may be brought 
home to the ports of Texas, New Orleans, Mobile, Pensacola, 
and from thence transhipped to Memphis, Cairo, St. Louis, 
Ijouisville and Cincinnati, and be distributed throughout the 
Southern and Western States, even to the frontier of British 
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America, at one-third the cost of transportation of the same 
articles by the Pacific railroad. In a word, the .completion of 
the ship canal across Tehaautepec will not only open a direct 
outlet from the Gulf of Mexico and the Atlantic to India and 
China, but also from the Mississippi river and tributaries, where- 
by the sea-going vessels plying upon those waters will be able to 
proceed with safety to any port on the Pacific; thus giving to 
St. Louis, the Queen City of the West, and the whole valley of 
the Mississippi, direct water communication with the Pacific side 
of North, Central and South America. In a word, the comple- 
tion of the Tehuantepec ship canal would be the opening of the 
mouth of the Mississippi river into the Pacific ocean — another 
world of waters. 

The isthmus belongs, in its greater part, to the State of 
Oaxaca, which has a population of 600,000, and the rest to the 
State of Vera Cruz, which has 300,000, and is bounded on the 
east by the State of Chiapas, which has 200,000. In these three 
States alone, from 8,000 to 10,000 good and hardy acclimated 
laborers, superior in strength and morality to the Chinese, can 
be had for less than fifty cents per day of twelve hours, and they 
l)oard themselves; and, besides, from these sources, labor, to any 
extent that can be utilized, may be had from Tabasco and other 
parts of Mexico. This great enterprise itself would give work to 
thousands of the sons of that republic, now without employment, 
and, therefore, restless. 

The following statement, condensed from official tables, shows 
the saving to the trade of the world, in insurance on vessels and 
cargoes, |>rofits on time saved, interest on cargoes, saving of wear 
and tear of ships, saving of wages, provisions, etc., by using the 
Tehuantepec canal : 

UnitedStates $85,905,980 00 

England 9,950,848 00 

France 2,188,980 00 

Other countries '. 1,400,000 00 

Total yearly saving >49,530,g08 00 

If the trade increases annually ten per cent, or one hundred 
per cent in the next decade, the saving to the world will then be 
double the above amount. 
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As the annaal increase of the trade of Great Britain, France, 
and the United States, is, together, more than ten per cent, the 
saving to the maritime powers of the world of $49,630^208 in 
one year, at the end of ten years will be $99,060,416.* Assum- 
ing the trade only of the three powers to increase in the same 
proportion, the aggregate total amount saved at the end of ten 
years will be over $700,000,000. 

Suppose the average tonnage of ships to be oyer 1,000 tons 
each, then, as per the tables in this report. 3,049 ships would be 
requisite to carry the freight, which would now annually seek the 
isthmus route. Abert, estimating for Darien or Panama, makes 
the annual saving for each ship $15,420, giving, as the aggregate 
saved upon the tonnage which would pass the isthmus, the sum 
of $47,709,480; and the saving of one year, at the end of ten 
years, would be $95,418,960; sums sufiSciently near the first to 
establish their correctness. 

Again, by a comparison of time and money, in the passage of 
a 1,000 ton ship from New York to California, via Cape Horn, 
with what it would be by way of Tehuautepec, it is estimated f 
that the saving on the ship and cargo would be $13,300, or thir- 
teen dollars and thirty cents per ton, against a toll not to exceed 
two dollars and fifty cents per ton. Allowing the ships to make 
but four trips per annum, of forty-five days each, via the canal, 
it would give a yearly saving of $53,200. Deducting $10,000, 
the toll on the four trips, there results a net annual saving on a 
single 1,000 tons ship of $43,200. 

Whale ships and coasting vessels have been estimated gener- 
ally at forty dollars per ton. The United States and European 
commerce around the capes is conducted in first-class ships, 
which often cost eighty dollars per ton. Fifty dollars has, there- 
fore, been taken as a fair average value, in the construction of 
these tables, which do not include coasting trade nor the trade 
of any of the powers of the world, except England, France and 
the United States. 

* Bee Report of 8. J. Abert, C. E., entitled *' Is a Ship Canal Practicable f** 
t Vide "Eiigineering,'* London, Vol. Y, first half yearly. 
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The following tables show the trade of the United States, 
England and France, which would probably pass through the 
isthmus canal if now finished, taken from the official returns of 
1857 and 1858: 

Trade of the UiriTED States which must Pass thbouqh the 

Canal. 

CooBtriM tnded with. Toanaga. Exports and 

Imports. 

Alaska 6,785 $126,587 

Dutch East Indies 16,580 004,550 

British Australia and New Zealand 52,105 4,728,083 

British East Indies 177,121 11,744,151 

French East Indies 8,665 08,482 

Half of Mexico 84,678 0,601,068 

Half of New Granada 181,708 5,875,854 

Central America 86,500 425,081 

ChUi 68,740 6,645,684 

Peru 108,181 716,670 

Ecuador 1,070 48,070 

Sandwich Islands 88,876 1,157,840 

China 128,578 12,762,062 

Other porte in Asia and Pacific 4,540 80,148 

Whalefisheries 116,780 10,706,000 

California to East United States 861,608 ;)5, 000,000 

Value of cargoes 9100,204,687 

Total tonnage 1,857,485 

Value of ships at fifty dollars per ton 02,874,260 

Total value of ships and cargoes 9108,168,087 



Trade of France which wottld Pass through the Canal. 

Coiwtilas traded with. 



Chili 

Peru 

Half of Mexico 

Half of New Grenada. 

Ecuador 

Bolivia 

California 



China ( J 

Dutch BMt Indies. r»tw«d only -j 



ronaace. 


Exports snd 




Imports. 


25,688 


$10,000,000 


85,006 


18,160,000 


10,004 


2,700,000 


2,880 


1,000,000 


1,650 


440,000 


1,000 


100,000 


8,007 


2,078,850 


2,028 


2,180,000 


20,400 


4,440,C00 
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San Iwich Ifilands 4,119 $2,000,000 

Philippine IslandB 1,468 1,000,000 

Aufltralla 60,000 19,800,000 

Value of cai^goes $69,078,859 

Total tonnage 163,785 

Value of BhipB at fifty dollars per ton 8,186,760 

Total value of ahipB and cargoes $67,210,609 

Tkadx of Ekolakd which woxtld^ Pass thboitgh thb Canal. 

Xzportitnd 
Ooontriet traded with. Tonnagt^ Imports. 

Halfof Mexico 11,888 $2,776,187 

Half of Central America 6,615 1,244,817 

Halfof New Grenada 10,188 2,487,606 

ChQi 118,811 15,486,110 

Peru 224,819 20,478,620 

£ucador 1,820 860,016 

China .... 1 C 16,868 7,077,890 

Java ..... VOntward only \ 16,008 8i821,410 

Singapore ) ( 16,600 4,864,070 

Australia.. 622,426 78,246,096 

Sandwich Islands 1,960 620,660 

Califomia 11,800 2,878,106 

Value of cargoes $189,184,834 

Total tonnage 1,029,296 

Value of ships at fifty dollars per ton 61,464,760 

Total yalue of ships and cargoes $190,649,684 

The value of the tonnage which would take the Tehuantepec 
route is, according to the above tables : 

United States $92,874,260 

England 61,464,760 

France 8.186,760 

$162,476,760 

Total valae of exports and imports, taking the same route, is': 

DnitedStates $198,188,987 00 

England 190,649,684 00 

Prance 67,210,609 00 

Total value of trade of the three powers passing the 
isthmus $461,089,182 00 
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Estimated tonnage to pass through the canal : 

United States 1,857,485 

England 1,0S9,205 

France 109,786 

Total tonnage 8,049,516 



Upon the above tonnage, the yearly income, at two dollars 
per ton^ would be $6,999,030, which is the estimated annual 
gross receipts from tolls upon ships belonging to the United 
States, England and France. 

This calculation does not include the United States coasting 
trade on both oceans, nor the trade that might be expected from 
the other nations of the world not mentioned. 

The amount of $2,500 toll, now charged on a ship of 1,000 
tons on the Suez canal, would increase the above estimated yearly 
income on Tehuantepec to $7,625,000. This amount, . based 
upon the yearly ten per cent increase, would double itself in ten 
years. 

In 1860, the maritime movement between Europe and the 
East, by way of the Cape of Good Hope, amounted to 7,250,000 
tons. The ascertained rate of progress would give for 1870 a 
total of 11,000,000 tons, one-half of which, at least, would pass 
through the Suez canal, and possibly a fifth by way of the 
American isthmus. 

Taking these facts into consideration, jind bearing in mind that 
none of the trade of the western hemisphere is included in the 
11,000,000 tons, it remains for commercial men to say whether 
or not we are correct in estimating an annual amount of 3,000,000 
tons as likely to pass through the American isthmus. 

I have the honor to be, very respectfully, 

Your obedient servant, 

J. J. WILLIAMS, 
Chief Engineer Tehuantq>ec Railway Co. 
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CONTRIBUTIONS TO THE PHYSICAL GEOGRAPHY OP 
THE MISSISSmPI RIVER, AND ITS DELTA. 



Bt Rev. Edwabd FoNTAnra. 



RBAD DECEMBER SOth, 1971. 

This essay describes the peculiarities of the scenery of 
the river and its bottom, where De Soto first saw it, from 
Memphis to Vicksbarg. The sawyers, islands and tow- 
heads. Its crumbling banks and the shifting of its chan- 
nel. Causes explained. Peculiarities of the scenery and 
climate of the lower coast. Temperature of the river 
and gulf, and its cause, and effect upon the vegetation of 
this part of the delta. The northers, typhoons and 
whirlwinds described, and an explanation of their cause. 
The insects and reptiles of the delta. Separate lectures 
are devoted \Jb *'the mud lumps,'' "salt islands" and 
'Hhe cause of the velocity of the current of the Mississippi," 
and verbal extracts from them, explain these subjects 
which are embraced in the physical geography of the 
river. 

The Mississippi River. 

CarUribtUions to Us Physical Geography, 

The first time I ever saw the Mississippi river was in 
the month of December, 1838. The Chickasaw Indians, 
who had for several centuries occupied the northern part 
of Mississippi, had sold their lands, embracing about a 
third of the whole area of that State, to the United States 
in 1833, and had all migrated to the territory ceded to 
them west of the great river. The country of De Soto 
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h^d been organized, and the new town of Hernando built, 
and emigrants from all the other States were pouring into 
the country, and commencing their improvements upon 
the sites of the wigwams and the fertile hunting grounds 
of the 6,000 Indians who had relinquished their valuable 
heritage forever to our race. The celebrated John Wesley, 
the founder of Methodism, while he was a missionary in 
the colony of Georgia, during the administration of Gov- 
ernor Oglethorpe in 1739, described the Chickasaw Indians 
as being then in number and character precisely as they 
were 100 years afterwards. He said they numbered about 
6,000, and that they were the most truthful and honorable 
of all the savages of America who had any intercourse 
with the English. It was through their country that De 
Soto marched in his adventurous search after El Dorado 
of the West. They treated him with great hospitality 
until he provoked their hostility by his rapacity and cru- 
elty. They then fought him gallantly, and he vainly 
attempted to subdue them. They marked every step of 
his advance, from the Tombigbee river to the Mississippi, 
with blood. They destroyed the most of his horses and 
many of his soldiers, and he only escaped from their fury 
by crossing the Mississippi, which was the western bound- 
ary of their territory, and by continuing his march with 
his shattered forces in the dismal and malarious swamps 
on the opposite shore. As late as 1836, about 392 years 
after their war with the Spaniards, these Indians bad pre- 
served a distinct tradition of De Soto and his barbarities, 
and spoke of the invaders with detestation and horror. 
They loved the English, who had an agency among them 
in 1760, and it was their boast that they had never shed 
the blood of a white man. They regarded the swarthy 
Spaniards, mailed in iron and mounted ux)on horses, ani- 
mals which they had never seen, and armed with muskets 
and artillery, as supernatural and destructive demons ; or 
men of a different race from themselves or the white colo- 
nists of England. They took no part in the war of the revo- 
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lution or in that of 1812. The United States paid them 
$8,000,000 for their lands, and reserved to each Indian a 
section of land, leaving it optional with them to remain 
upon their reservations under the laws of Mississippi, or 
to go to the lands assigned them in their Trans-Mississippi 
territory. They preferred selling their individual prop- 
erty and migrating. The treaty and its honest observance 
was highly honorable alike to our government and to the 
Indians. They were about 6,000 in number, and the treaty 
made each Indian worth about $5,000 in gold ; and they 
were the wealthiest nation in proportion to their numbers 
in the world ; 2,000 of them had made a profession of 
Christianity. Many were civilized planters and stock 
raisers, and some of them owned large numbers of negro 
slaves and herds of cattle. For their civilization they 
were mainly indebted to Gen. Washington, through one 
of their chiefs named Colbert, who died at a very 
advanced age, after the treaty and before their migration. 
He visited Gen. Washington in Philadelphia while he 
was president, and brought back with him a small shovel 
plow which he presented to him, and which was care- 
fully preserved by him in his house until he died. It 
was a great pleasure to the venerable chief to relate its 
history to his white guest, and to repeat to them this speech 
which Gen. Washington made to him when he presented 
it: "When you go home, tell your people that if they 
attempt in this age to live as their fathers did, by voar or 
by hunting^ they will perish and pass away from the 
earth like the many tribes who have died where the white 
men live. But if they will quit war and hunting, and 
make com with the plow, and use the tools of the white 
men in clearing their land, building hbuses and cultivat- 
ing the eiEirth, and if they will raise horses, cattle and 
hogs, and adopt the religion and customs of civilized 
and Christian nations, they will live long and prosper as 
a people." Colbert and all the principal men of his tribe 
adopted this wise advice ; he died possessed of great 
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of this extinct race was the whole of the western part of 
Mississippi, inclndiiig the fertile terraces of the present 
river bottom called '*the Bluffs," and the wide area of 
alluvinm irrigated by the Yazoo and the numerous bayous 
which connect it with the Mississippi, and which, if they 
were not canals made by them, were certainly leveed and 
controlled, and utilized for agriculture, navigation and 
commerce. On examination of the levees which they 
constructed upon the banks of these natural or artificial 
canals, and the multitude, magnitude and scientific con- 
struction of the various kinds of mounds which are so 
numerous as to give to the Yazoo-ok-hinnah the River (jf 
Ancient Ruins^ will convince any antiquarian that mul- 
titudes of industrious toilers, as numerous as those which 
swarmed upon the lower Nile, and built its canals, pyia- 
mids, temples and cities, navigated the viraters and cnlti- 
vated the lands of this region in past ages. When I 
explored it, the white emigrants had commenced making 
their settlements in it. The Ghickasaws had migrated. 
The ancient canals, levees, pyramids and their former 
fields were all covered with the dense forest, and the n^- 
lected and unrestrained waters reflected the dismal scenery 
of a vast and fearful wilderness. The Indians, in the dry 
seasons when the waters had receded, penetrated por- 
tions of this region, where their predecessors built, 
labored, flourished, faded and passed away. De Soto got 
involved in the intricacies of these great forests and impass- 
able bayous, and, poisoned with malaria and worn down 
vrith toU and want, he died. From tlie town of Hernando, 
named after him, going west I examined the aboriginal 
ruins of the Mississippi bottom, and passed through what 
was the most x)opulous portion of their ancient domain, 
favored by a very dry season and pleasant weather, when 
the Mississippi was at its lowest stage of water, and I saw- 
it for the flrst time thirty miles below Memphis, near the 
present site of the town of Commerce. 
About a mile in width, between deep banks twenty otr 
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thirty feet high at that point, the immense volame of 
dirty, yellowiah-brown water rolled along swiftly and 
silently. It was a grand and fearfaMooking obJi*ct, and 
my first view of it excited my admiration, mingled with a 
degree of terror. Not a human habitation was in sight, 
and no vestige of the work of man appeared to cheer me. 
Three large qoadrangolar pyramids, the work of an 
unknown and extinct race, were near me, and only served 
to deepen the gloom of the forest which shaded both 
shores. I could not call it tLprimeraf ttfMerness, because 
the^e mounds, and many others which I had passed, and 
the well leveed bayous I had crossed, proved that all the 
older alluvial bottom had been cleaned and cultivated 
ages ago by the vaniahed race who constructed these 
immense works now, covered with great trees, bushes, 
cane and tangled vines. Where the strong current of 
the river flowed against a precipitous bank of stratified 
sand and clay of various colors, the whole mass, for a 
half mile in length, was tumbling into the excavating 
tide, and one of these mounds with all the trees upon it 
had lost half of its bulk, and was falling into the muddy 
waves, to be transported to form the delta of Louisiana, 
or to build up some part of the gulf or ocean, or else to 
add to the new land of some distant island or continental 
shore. From the opposite bank a yellow sand-bar, laid 
bare by the shrunken winter volume of water, projected 
for a quarter of a mile. The wreck of a fli^boat was 
stranded upon it, and the whole bed of the river was 
studded with what are termed savyyers^ more exposed at 
low water, but not more dangerous than when it is higher, 
and when their projecting points are covered slightly and 
concealed thoroughly by the turbid current. These saw- 
yers aie the most formidable pests to the navigation of 
the great river, when the sand and mud-bars can be 
passed. They are long-seasoned logs fkstened to the 
bottom of the river, with their points turned down stream, 
and aimed directly at the prows of all vessels ascending 
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wealth after living long as the benefactor of his race, 
and his nation is yet prosperous. I have said this much 
about this interesting tribe of aborigines, because it was 
through their country that De Boto marched to the Mis- 
sissippi, which he reached in their territory. The precise 
point where he first saw it has never been certainly deter- 
mined. The Chickasaw tradition, that it was at the pre- 
sent site of Memphis, is probably correct. Recent histori- 
cal investigations, made since the white settlers of "the 
Chickasaw nation" named the country De Soto^ and its 
county seat Hernando^ in honor of the brave and enter- 
prising Spaniard, made it clear that he did not discover 
the Mississippi in 1542 or '44, nor did La Salle anticipate 
other European adventurers in finding its mouth more than 
a century later. The narrative of the travels and voyages 
of Cabeza De Vacca, translated by the late Buckingham 
Smith, proves that this Spaniard, Alvar Nunez Cabeza 
De Vacca, discovered its mouth Nov. 2, 1628. In 
sailing from the coast of Alabama west, he passed the 
mouth of the Mississippi, and his narrative gives such a 
description of the outlet, and the peculiarities of the 
adjacent coasts which he saw, as will be recognized by 
any person who has ever seen "the passes," as they are 
termed, and "the mud lumps" about them. He found 
a great body of fresh water rushing out with a strong 
current into the Gulf of Mexico. He endeavored to 
ascend the river, whose water he drank &r from the land, 
but a "norther" was blowing at the time, and the com- 
bined force of the wind and river current prevented him. 
No sailing vessel can enter either of the passes and ascend 
the river in the teeth" of the wind and the river current. 
But, although Columbus did not discover America, nor 
La Salle nor De Soto the Mississippi, they and the hardy 
heroes who were their companions and cotemporaries 
deserve all the admiration and gratitude we can bestow 
upon their memories. Their skill and daring certainly 
gave America to Castile and Leon, to Portugal, France, 
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England, Denmark, Holland and Russia. Their valor, 
fortitude and sublime enthusiasm overcame perils and 
obstacles formidable as the fabulous Cyclops, Lestrigons 
and Scyllas braved by the mythical heroes of antiquity, 
and they deserve the lays which have been sung and the 
monuments which have been reared to perpetuate their 
fame. 

The point where I first saw the Mississippi, and which 
I must introduce, as it first impressed me and excited 
my curiosity to explore its wonders, was interesting, not 
only as being near the sx)ot where De Soto crossed it, but 
as one occupied by the predecessors of the aborigines 
whose arms he encountered. That part of the valley of 
the Mississippi, including the area between the Cumber- 
land mountains where they terminate near Tuscambia and 
Florence, and the mouth of Big Black river, and embraces 
the valleys of the upper tributaries of the Tombigbee, 
with the country watered by Wolf river, and all the 
affluents of the Tazoo and Big Black, was once densely 
inhabited by ^Hhe mound builders" who preceded the 
Indians who occupied America in the time of Columbus. 
All the more fertile parts of the lands of the Choctaws 
and Chickasaws which lie within the limits of Missis- 
sippi, and formerly in a part of Alabama and Tennessee, 
show the former occupancy of a much more numerous 
and more highly civilized race, whose remains are found 
wherever I have examined the rich lands of the west 
between the Allegany and the Mississippi. The whole 
valley, from Cairo to the mound of Point a la Hache on 
the bank of the river, fifty miles below New Orleans, is 
full of them. They are found not only on the Ohio, and 
the Trinity river, in Texas, but in every situation between 
those points which would now be selected as a favorable 
spot for planting and farming by a skillful agriculturist 
of the present age. The Choctaws and Chickasaws did 
not claim the builders of these tumuli as their ancestors, 
and knew nothing about their history. But the Egypt 
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of this extinct race was the whole of the western part of 
Mississippi, including the fertile terraces of the present 
river bottom called "the Bluflfs," and the wide area of 
alluvium irrigated by the Yazoo and the numerous bayous 
which connect it with the Mississippi, and which, if they 
were not canals made by them, were certainly leveed and 
controlled, and utilized for agriculture, navigation and 
commerce. On examination of the levees which they 
constructed upon the banks of these natural or artificial 
canals, and the multitude, magnitude and scientific con- 
struction of the various kinds of mounds which are so 
numerous as to give to the Yazoo-ok-hinnah the River qf 
Ancient JSuins, will convince any antiquarian that mul- 
titudes of industrious toilers, as numerous as those which 
swarmed upon the lower Nile, and built its canals, pyra- 
mids, temples and cities, navigated the waters and culti- 
vated the lands of this region in past ages. When I 
explored it, the white emigrants had commenced making 
their settlements in it. The Chickasaws had migrated. 
The ancient canals, levees, pyramids and their former 
fields were all covered with the dense forest, and the neg- 
lected and unrestrained waters reflected the dismal scenery 
of a vast and fearful wilderness. The Indians, in the dry 
seasons when the waters had receded, penetrated por- 
tions of this region, where their predecessors built, 
labored, flourished, faded and passed away. De Soto got 
involved in the intricacies of these great forests and impass- 
able bayous, and, poisoned vtrith malaria and worn down 
vcith toU and want, he died. From tlie town of Hernando, 
named after him, going west I examined the aboriginal 
ruins of the Mississippi bottom, and passed through what 
was the most populous portion of their ancient domain, 
favored by a very dry season and pleasant weather, when 
the Mississippi was at its lowest stage of water, and I saw 
it for the first time thirty miles below Memphis, near the 
present site of the town of Commerce. 
About a mile in width, between deep banks twenty or 
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thirty feet high at that x)oint, the immense volume of 
dirty, yellowiflh-brown water rolled along swiftly and 
silently. It was a grand and fearful-looking object, and 
my first view of it excited my admiration, mingled with a 
degree of terror. Not a human habitation was in sight, 
and no vestige of the work of man appeared to cheer me. 
Three large quadrangular pyramids, the work of an 
unknown and extinct race, were near me, and only served 
to deepen the gloom of the forest which shaded both 
shores. I could not call it a primeval wilderness^ because 
these mounds, and many others which I had passed, and 
the well leveed bayous I had crossed, proved that all the 
older alluvial bottom had been cleared and cultivated 
ages ago .by the vanished race who constructed these 
immense works now, covered with great trees, bushes, 
cane and tangled vines. Where the strong current of 
the river flowed against a precipitous bank of stratified 
sand and clay of various colors, the whole mass, for a 
half mile in length, was tumbling into the excavating 
tide, and one of these mounds with all the trees upon it 
had lost half of its bulk, and was falling into the muddy 
waves, to be transported to form the delta of Louisiana, 
or to build up some part of the gulf or ocean, or else to 
add to the new land of some distant island or continental 
shore. From the opx>osite bank a yellow sand-bar, laid 
bare by the shrunken winter volume of water, projected 
for a quarter of a mile. The wreck of a flat-boat was 
stranded upon it, and the whole bed of the river was 
studded with what are termed savyyers^ more exposed at 
low water, but not more dangerous than when it is higher, 
and when their projecting points are covered slightly and 
concealed thoroughly by the turbid current. These saw- 
yers are the most formidable pests to the navigation of 
the great river, when the sand and mud-bars can be 
passed. They are long-seasoned logs fiEtstened to the 
bottom of the river, with their points turned down stream, 
and aimed directiy at the prows of all vessels Moending 
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the mid-channel. They are formed abundantly from 
August until the river sinks to its lowest point, by the 
caving of the banks, which are undermined by the deep 
and rapid bottom x^urrent, and as the surface Mis below 
the layers of clay from underneath which the sand has 
been washed out, the clay and surface soil are left without 
support, and the banks topple down and fall, with a sul- 
len roar, into the river, with the trees, and often with the 
^houses, and, in the course of a few years, with all- the 
plantations on this part of its restless and ever-shifting 
course. The trees, many of them more than 100 feet 
long, divested of the earth adhering to their roots, float 
off toward the Gulf of Mexico ; but if much tenacious 
clay sticks to them, their roots are sunk beneath the sur- 
face, and their buoyant tops swim with the tide until the 
heavier butts drag upon the bottom and fasten to it ; the 
floating tree then stops ; its roots are deeply buried by 
the moving sand and all that rolls upon the river bottom. 
The lap of the tree, with all its out-spread branches, 
are swayed in the direction of the current, while its 
roots are firmly anchored. All the branches which 
extend laterally are broken off by the heavy drift-wood 
which is hurled against them with fdrce, as they are borne 
along at a velocity which averages four miles per hour. 
In high water, even in the Delta, the current of the Mis- 
sissippi flows at the rate of five miles an hour, and it is 
almost incredible that a log is borne by it in a single day 
120 miles. 

This drift-wood, aided by the flat-boats and steamers 
which glide over it, breaks off the branches and sharpens 
the trunk of the tree, and completes the manufacture of 
the dangerous sawyer. It is a long and elastic tree ; it is 
pressed down by the heavy volume of water when a 
strong eddy rolls over it, but its elasticity makes it spring 
np above the surface again ; and thus it sinks below the 
water level, and rises again with the regularity of a great 
pendulum. It is this up and down movement, like the 
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working of an old fashioned whip-saw^ which has given 
these terrible snags the name of sawyers. At low water 
they are seen everywhere between Cairo and Baton 
Rouge, but more abundantly below Memphis, obstructing 
the channel with their inclination about that of the mus- 
kets of a line of infantry prepared to receive a charge of 
cavalry, with the butts of their weapons planted firmly 
upon the ground, and. their bayonets pointed toward the 
breasts of the advancing horses. Woe to the ascend- 
ing steamer whose prow or hull meets the sawyer* s point ! 
A stunning shock suddenly arrests its course. The huge 
beam crushes through the bottom and decks, and rends a 
vast orifice which lets in the rushing waters. Its fires are 
extinguished, and its wheels are stopped ; spitted, impaled 
and powerless, it sinks to the bottom. If the water is 
deep, and it is far from shore, and especially if it is in the 
winter, or in the night, not only is the boat and cargo a 
total loss, but few of those on board e8oai>e with their 
lives. The banks of the river are strewn with the wrecks 
made by these sawyers. How often have you read the 

brief newspaper items : • ' The steamer struck a sna^ 

near the mouth of White river, and went down in deep 
water. Boat and cargo a total loss — passengers saved— 
passengers drowned." The stumps and trees standing 
upon the caving banks have their roots in such friable 
and crumbling soil, that they make very insecure sup- 
ports for the fastening of the hawsers of the steamers. 
At high water the river is within a few feet of the tops of 
these precipitous banks, which are generally used as wood- 
yards for the convenience of steamers which can run in 
the deep water which flows against them, and take on the 
wood without difficulty. But, in doing what is called 
'*rounding-to to wood," it is necessary to throw out a 
hawser and fasten it to a tree or stump. If this is near 
the edge of the treacherous bank, when the weight of the 
boat, borne down by the current, pulls against it, the bank 
"gives way," and down comes the tree or stump and the 
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yessel floats off. These unstable banks, the sawyers and 
drift- wood give origin to some queer but very expressive 
western sayings. When a man proposes to form a part- 
nership with another with whom he is not very well 
acquainted, and consults a friend who knows him, whether 
his association with him would be prudent, he is told, if 
he is unreliable, that ^' he will not do to tie to." He is 
like a stump 'that will not hold the steamer fast. The 
famous confederate cavalry leader. General J. E. B. 
Stuart, who was a very ardent and fast friend, in writing 
to his associates, usually subscribed his letters, '^ Yours 
to tie to." An allusion is made to the sawyer, when a 
rash individual encounters an autagonist whom he expects 
to vanquish easily, but is mistaken, and gets woefully 
defeated. It is said that ^'he ran against a snag." 
When an inhabitant of the MissLssippi bottom wishes to 
assure you how a thing apparently diflScult and dangerous 
can be performed in the easiest manner possible, he draws 
his illustration from the drift which covers abundantly all 
the lakes and bayous, as well as the surface of the great 
river. Upon this drift-wood myriads of water terrapinsy 
snakes and alligators lazily bask in the sun. When sud- 
denly*alarmed they drop from it instantly and disappear 
in the water. The Mississippians tell you that the thing 
can be done ^^ just as easily as falling from a log." These 
people express their detestation of the leaders and mem- 
bers of the corrupt rings who plunder the public money, 
and hold it with a miserly clutch, callous to popular 
censure and deaf to the voice of conscience, by averring 
that the hardened villain has '^the grip of a snapping- 
turtle and the hide of an alligator." But when I first 
saw this famous artery — the great Aorta of North Amer- 
ica — ^it was, as I have said, in a wilderness in the early 
part of December, when the water was at its lowest stage. 
It was unusually shallow upon the bars, so much so that 
the great steamers were not running, and the mosquitoes, 
snakes, turtles and alligators had all gone into winter 
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quarters. The modern aborigines had moved away ; the 
white emigrants had not taken their places in that wilder- 
ness ; the mighty river was flowing by the temples and 
rained abodes of the primitive mpund-bnilders, whose 
dust was in the graves aronnd me, and in solitude and 
silence I contemplated the scene, and studied its mysteries 
without molestation. The sawyers had been planted by 
the fall and rise of the last season, and were ready for 
mischief. The low islands and the near and distant points 
of land were singular looking objects. The last three 
years' dei)08its of the river were plainly marked, and 
presented a great similarity of appearance on all this 
uninhabited part of the river. A description of it will 
give an idea of the greater part of the most exten- 
sive area between Memphis and Vicksburg, where the 
bottom is the widest, and no high land is in sight 
from the river. Evergreens, like the water-oak, bay, 
wild peach and magnolia are only found upon the 
alluvium which has been deposited for many years. 
The live-oak and Si)ani8h moss are not found above the 
thirty -third degree of north latitude. They both require 
a warmer temperature and the Ijreath of the south-east 
monsoon for their support. But on the newly formed 
islands and the points of the convex bends, no evergreen 
trees were visible. First appeared the recently made 
sand-bar, clean and bare, ready to receive the loam to be 
deposited upon it the next year. Above this rose this 
land made by the last rise, covered with straight switches 
of young willows, which had grown up since the waters 
commenced receding in July, and which varied in height 
according to their age, represented by their distance firom 
the water's edge, from two or three inches to four or five 
feet. Elevated a few feet above this last formed alluvium 
arose that of the preceding year, supi)orting a dense 
thicket of willows and cot ton- wood, twenty or thirty feet 
in height. Yet more elevated was a third terrance, bear- 
ing large trees, generally the same kind of cotton- wood 
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and willows; the varieties common on all the waters of 
the south-western States emptying into the Gulf of Mex- 
ico, and described by Michaux and other writers on our 
American sylva as th^ populds angulata and salix nigra. 
Some of these poplars or cotton- wood trees, when three 
years old, attain a height of forty or fifty feet. The 
French give the name of haiture to all the alluvium of 
the river three years old. The last terrace, or the fourth 
of this very recent formation, is the most elevated part 
of the bottom. Its age can only be ascertained compara- 
tively by the superior size of the forest growth, which 
includes the sweet gum or liquid amber^ and the elm, 
hackberry, box-elder, linden, mulberry, and, where it is 
oldest, all the forest trees of the southern States, except 
those which grow upon uplands exclusively, or poor and 
sandy bottoms, like those of the Pearl river of the Missis- 
sippi and the Sabine of Texas, which produce the pine, 
black-jack oak and other trees indicative usually of a 
sterile soil. But on the newly formed islands and pro- 
jecting points of the part of the river I am describing, 
between Memphis and Yicksburg, the cotton- woods and 
willows, interspersed with a few sycamores, are the most 
prominent growth ; and as they cover the new batture so 
densely as to be almost impenetrable, they grow very 
straight in struggling upward to enjoy the light, and their 
tops terminate in long narrow cones, while the old cotton- 
woods, more than 100 feet high, on the margins of the 
batture and caving banks, send out their branches late- 
rally, while their tops assume a hemispherical or dome- 
like appearance. In the winter these deciduous trees 
lose their leaves, and the gray color of their bark and 
innumerable branches and twigs, unrelieved by any other 
hue, give these islands and points of land a very weird 
and wintry aspect. Their color and fonn have caused 
them to be called tow-heads by the boatmen. I have now 
given you some idea of the most striking objects of view 
on this part of the river — the sand-bars, sawyers and 
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tow-heafls. It is easy to see how these allavial islands 
are made. The rapid current of the Mississippi, acting 
upon its own stratiiied alluvium of alternate layers of 
sand and clay, and undermining continually, and sweep- 
ing away the forest? which grow upon its banks, shifting 
its channel sometimes from ten to twenty miles in less 
than a century, and bearing down to the Gulf by its deep 
and irresistible tide the entire growth of many thousands 
of square miles, as it shifts its deep bed from one side 
of its valley to the other, enables us to account for the 
peculiarities of its formations, some of which differ from 
those of all the other great rivei*s of the earth. None of 
them have so swift a current, or bear to the ocean such 
tributes of floating forests.* An examination of a section 
of its banks will show how it performs its destructive 
work of undermining its forests, the levees, fields and 
abodes of its inhabitants. It must be remembered that 
its bottom current is as swift as its surface, and that the 
average velocity of the whole volume of the river is four 
miles an hour or ninety-six miles a day. The bottom 
current flowing against a bank washes out the sand which 
supports the clay. As I have mentioned, the whole then 
£Brll8 into the deep water. I have seen as much as five acres 
fall into the boiling eddies and suddenly disappear. In 
1844, in the month of August, while tlie waters were fall- 
ing, I traveled up the right bank of the river, from one 
point to another, twenty-flve miles, opposite the cities of 
Grand Gulf and Rodney. In many places, by the rise 
of that year, the levees and roads had been cut in two 
and swallowed by the engulfing waves. I had often to 

* None of these rivers flow like the Mississippi, along a meridian, on from 
the poles toward the equator. Its couiise is near 410* longitude W. from 
Greenwich, and the ccntrifbgul force of the earth, which elevates the ocean 
under the equator thirteen and a half miles above the globe letd, and where 
action upon the earth's surface is from the poles toward the equator, hurls it 
in that direction with feartul velocity. The Nile and La Plata, nearly the 
same size with the Missiistdppi, flow from the equator toward the poUi^ and 
have their velocity retarded by the same cause. 
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make wide detours to avoid the cracks and crumbling 
ground, and to drive through the cultivated field at a safe 
distance from the devouring tide. While driving 100 
yards from the river, which was on my rights I observed, 
twenty feet h^ore me and flanking me on the left, a fresh 
crack, about six inches wide and very deep, extend- 
ing from the river far into the field. I drove rapidly 
across the chasm, and had not passed it thirty yards 
when the entire mass, bearing more than an acre of 
cotton, sunk behind me and vanished with a fearful 
roar in the inrushing eddies. The levee, road and front 
yard of the large residence of the wealthy owner of the 
plantation had fallen, and I observed a fine old Lombardy 
poplar, which had been undermined, floating on the water, 
and hanging to a disintegrating bank by a few of its roots. 
A beautiful avenue of its companions had all been washed 
away, and it was on the eve of its departure to follow 
them on their voyage to the "passes," and to join the 
drifts of the winds and currents of the Gulf. I found the 
fiamily busy moving the famiture and valuables of all 
kinds to some temporary house, hastily erected a nule 
distant from the river, and preparing to abandon their 
residence to its inevitable fate. A few years afterward 
I passed the spot, on a steamboat, and the captain of it 
told me that the deepest part of the river then flowed 
where that mansion once stood. 

The islands are formed by the trees which are under- 
mined and floated away. The tops and branches of whole 
clusters of the largest of them, supporting masses of 
grasses, of grape-vines and creepers, are tied together by 
them, and in that tangled condition are borne off by the 
current. Then if their roots lodge and anchor to the 
bottom, their branches catch all the boulders of clay, 
water-logged timber, and all floating materials borne 
against them, and they thus form an obstruction which 
the water cannot undermine or remove, and it becomes 
the nucleus of an island. These numerous islands are 
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rapidly formed and grow continually, bat they are not 
permanent. They part the waters of the river, and deflect 
them with destructive force to the right and left against 
the areas covered mth wild forests or cultivated fields, to 
sweep them away. But, by an accumulation of drifted 
trees, one or the other of the new channels becomes 
blocked up and dosed by a sand-bar. This is exposed 
at low water, and the seeds of the willow and cotton, 
covered with downy wings, are sown upon it thickly by 
the winds, and spring up rapidly to form a young forest. 
This catches the wind and drift, borne by the flood of the 
next annual rise^ and the land is elevated by it several 
feet. Tlie island is thus attached by it to the mainland. 
You can easily imagine that there is nothing permanent 
upon the banks of this ipaxi of the Mississippi. Whoever 
builds upon it will flnd himself like the ^^ foolish man who 
built his house upon the sand. ' ' It may stand the thunder 
gusts and northers firom the Rocky Mountains, and the 
hurricanes and typhoons firom the south-west, but there is 
no rock beneath his foundation to resist the descending 
flood which will excavate the sand and engulf his works. 
An artesian boring of 630 feet in depth, made in New 
Orleans in 1866, reached no rock. You can also under- 
stand why there is nothing beautiful, but much that is 
fearful, in the aspect of the river on this section of its 
course. It is a clear and lovely river after it receives its 
upper tributaries, and makes its descent over the falls of 
St Anthony, and it maintains its mingled grandeur and 
beauty until it receives the turbid volume of the Missouri 
below St. Louis. This tributary is the great river, and 
the entire stream should be oalled the Missouri.* It 
seems to absorb the clearer and less lurbulent Mississippi, 
and impresses its character upon it to its mouth. It 
descends in swift and boiling eddies, loaded with the 
sands of the American desert borne into it by the Platte, 

*The Miflsoori bean the same relation to the Miasiflsippi which the 
Ifadeira does to the Amaxon. 
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and discolored by the oxide of iron which paints tlie 
Yellow Stone. It obliterates the transparent beauty of 
the Mississippi with its muddy tide. It receives large 
accessions of iron paint from the ocherous waters of the 
Arkansas and Red river, and rolls this sand into the 
Gulf of Mexico and discolors its surface near its northern 
shore, 9b it is carried by the eddies of the Gulf stream 
from the Passes to Florida. While standing upon a pre- 
cipitous bank, or the deck of a steamer, you cannot gaze 
upon fhe Mississippi, where I first saw it, without a sen- 
sation of awe. No object can be seen an inch beneath 
the surface of the muddy eddies, which boil up from the 
depths below and whirl by with noiseless but Titanian 
force. You cannot conjecture how far below the very 
spot on which you stand, the sand of strata may be under- 
mined, and you fear that the ground may give way 
beneath your feet, and the treacherous waters swallow 
you ; or if you are on one of those great passenger 
steamers, although you may be charmed by the beauty 
and conveniences of " the floating palace," propelled with 
volcanic power against the current, you cannot avoid 
thinking not only of '' the safety valves " of your mighty 
carrier, but of the hidden snags and sawyers aimed at 
you from the concealed depths, and you dread the 
moment when one of their points may crash through the 
hull and sink you to the bottom. In the months of 
spring, when the water is colder than the air of the'semi- 
tropical regions of its lower course, dense fogs shroud its 
bosom. Its current at all times of the year is generally 
silent, and a solemn stillness in the air is often pillowed 
upon its restless waters. It leaves all noisy sputtering 
and chiming to be made by its little children, which fall 
in cascades and cataracts from the Allegany, Ozark, Cum- 
berland and Rocky Mountains. The roar of the great 
father of waters is only heard in the heat of summer, when 
he bursts the levees vainly imposed to fetter his strength, 
and when rivers large as the Ohio are poured through great 
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crevasses to sweep away the habitations and plantations 
of whole counties. Then the roar of his waters is like 
that of Niagara. He roars again, like Charybdis, when he 
undermines these levees, and receives into his capacious 
jaws whole acres of solid land and all that rests upon it. 
The high hills of Vicksburg, Natchez, Baton Rouge and 
other portions of "the bluff formation, '' which rise above 
the bottom, to an elevation of from 160 to 300 feet, are 
very fertile, and produce abundantly tall magnolias, 
mingled with the large yellow poplar, or tulip tree, called 
''the pride of the forest of the United States." The 
preponderance of the beautiful evergreen Magnolia grandi- 
flora over all the other forest growth, give these elevated 
points of land a very cheerful appearance in mid- winter, 
even where they are not crowned with cities, and with the 
country residences of the wealthy planters, which are 
usually ornamented with great taste. These bluffs have 
been examined and correctly described by Sir Charles 
Lyell, as belonging to the alluvium of the great river. 
He supposes the whole valley to have been upheaved, 
and the present bottom to have been formed since that 
event. 

It is not, I think, necessary to suppose any upheaval 
in order to account for the elevation of this ancient bottom 
called "the bluff formation," upon which the cities of 
Memphis, Vicksburg and Natchez are situated, and the 
escarpments of which are the high hills of Grand Gulf and 
Baton Rouge, Ellis Cliffs and Fort Hudson. This river 
terrace contains a large area of the most fertile and 
beautiful uplands in the western limits of Tennessee, 
Mississippi and the part of Louisiana on the left bank of 
the river, above the Delta. Remains of it are found in 
other portions of Louisiana west of the Mississippi, among 
which are Sicily Islands and the elevated row of salt 
islands, in St. Marys parish, situated on Atchafalaya, 
Cote Blanche and Vermilion Bays. I will endeavor to 
account for their present elevation above the new bottom 
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of the river, when I call your attention to the ancient 
liyer which formed the bed in which the modem Mississippi 
is now at work. The great fertility of the alluvial soil ot 
this elevated terrace, upon which Yicksburg and Baton 
Rouge and the intervening cities are situated, in the warm 
climate of 81° and 32° north latitude, and aided by the 
moist and balmy south-east monsopn, produces a prolific 
growth of indigenous semi-tropical vegetation. The 
primeval forests which yet remain are ornamented with 
magnolias of immense size, whose large white flowers 
perfame the air in spring, and whose glossy evergreen 
leaves give the land in winter the appearance of summer. 
The principal undergrowth is the beautiful evergreen, 
wild peach and holly, associated with other small trees 
and bushes which retain their purple, crimson and scar- 
let fruit in the winter. The marshy lands and dry bottoms 
are enlivened in mid- winter by the green garments with 
which they are robed by the bamboo vines, palmettoes 
and dense cane brakes. The magnolia grows indigenously 
upon the older deposits of the Mississippi and its bayous, 
from the parallel of 82° to the borders of the Gulf of 
Mexico. From latitude 80° to the sea-shore it is asso- 
ciated with the lovely live-oak {quereas virents)^ groves 
of which, growing spontaneously, or planted in avenues 
or clusters, form attractive objects in the scenery of the 
banks of the lower Mississippi. After receiving the 
waters of Bed river, the last of its great tributaries, its 
vast volume loses nothing of its velocity, but the land- 
scapes about it are improved in appearance by the 
numerous improvements of the planters. The forests are 
well clear^ from the margins of the river, which are ele- 
vated high above the swamps on either side, which appear 
from a half mUe to two mUes distant covered by a dense 
forest of cypress, tupelo, gum, and a variety of other 

NoTB.— The tenn" upper coast" is applied to the banks of the river 
between New Orleans and Baton Ronge, and the country bordering it finom 
New Orleans to its mouth is called *' the lower coast" 
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trees which grow in the water. But the taU cypresses 
give an impressive character to the scenery. Their trunks 
are straight and without branches to a great height. 
Their limbs are sent out laterally firom near the top of the 
tree, and the crests of these cypress forests ai^ not 
serrated with domes, cones and pinnacles, or indented in 
their outlines like those of other trees, but they form a 
horizontal plane parallel with the surface of the swamps 
on which they grow. They are festooned with the Spanish 
moss. In the winter, when stripped of their foliage and 
draped with the pendent masses of this gray moss, they 
present a dismal, funereal aspect to the stranger, who can- 
not look upon them without thinking of disease and 
death, and of all that is suggested to the mind by '^ the 
sable drapery of the tomb. ' ' But such gloomy reflections 
are dispelled by the objects which attract the sight w^n 
the cleared and cultivated shores as we approach the great 
city of New Orleans. The mansions of the planters are 
often constructed with a regard not only to comfort and 
convenience, but display some architectural taste. They 
are generally built in the French or Spanish style, with one 
or two stories pillowed, verandah surrounding them, to 
admit the sea breeze and exclude the heat of the sun, and 
they are embowered amid live-oaks, magnolias, cedars 
and exotic evergreens, well cultivated gardens, which pro- 
duce most of the vegetables of the temperate zones in the 
winter as well as in the summer, and orchards of Japan 
plums, oranges and other varieties of citric fruits, as 
well as grapes, peaches, pears and plums. The soil is 
fertile beyond conception. Its cUpacity for the produc- 
tion of varieties of fruits, vegetables and ornamental 
plants has never been fally tested. The rich alluvium 
cultivated is devoted chiefly to making sugar, and the 
large establishments of the planters, with their resi- 
dences, great sugar mills, refineries, and their neces- 
sary appurtenances of shops, stables, warehouses, and 
the quarters, of the numerous laborers arranged in 

46 
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streets and squares, give these spots continually at first 
sight the appearance of towns and villages. Here the 
river is enlivened by. the continual passing of steamers 
and every variety of flat-boats and barges, interchanging 
the productions of the great valley with those of all mari- 
time and commercial nations. Below New Orleans the 
scenery presented by the shores of the river is greatly 
improved, and much of it is tropical in its character. 
This part of the delta, called the lower coasts has been 
very recently formed by the deposits of the river upon 
the ancient delta and the bed of the Gulf of Mexico, the 
shore of which once extended far above New Orleans. 
It is a narrow strip of land, separating the waters of the 
Gulf of Mexico, which now approach it under the names 
of Lake Borgne and Barratieria Bay, and various other 
bodies of water. It is 110 miles from New Orleans to the 
mouth of the river, the surface of which at the city is 
elevated at high water about fifteen feet, and at low water 
only five feet above the sea level. Numerous bayous 
connect it with the lakes and bays projected from the 
Gulf. With the exception of a few low ridges of land 
upon these bayous, the only portions of the whole area 
sufficiently elevated for the cultivation of cotton, sugar, 
corn, vegetables and fruits lie upon the banks. At vari- 
able distances, from a half mile to a mile and a half, 
marshes, covered with cypress forests, or high trees and 
palmettoes, or tall grass, flags, mangroves and myrtles, 
separate the cultivated fields from the water of the ocean. 
As the river projects into the Gulf, the land narrows until 
it terminates in low, marshy points, covered with reeds 
and rank water grass and marshes. The forest trees 
which grow upon dry land, and also the cypress trees 
and others which occupy the swamps, gradually disap- 
pear, until there is nothing to obstruct the view of the 
water of the Gulf and its bays. The whole of this narrow 
projection of the delta which borders the river is densely 
populated and highly cultivated by a greater variety of 
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races of men than can be found anywhere else on this 
continent who are not congregated in cities. The large 
sugar plantations, occupying sometimes several miles of 
the river banks, are owned by wealthy natives of Eng- 
land, Scotland, France, and of all the older southern and 
northern States, or by Creoles, bom upon the lands which 
they inherited from their French or Spanish ancestors. 
The residences of the wealthy planters are often beauti- 
fully ornamented. Their yards are shaded with large pecan . 
trees, live-oaks, and other varieties of native growth, 
mingled with others imported. Hedges of evergreen 
roses, and sometimes of the sour osage, whose beautiful 
golden fruit hangs upon the tree 'all the winter, and the 
Japan plum, which never withers, and prolific and 
delicious clusters ripen in February and March, with the 
orchards of sweet oranges and lemons of every variety, 
and the broad-leafed bananas, give these abodes a very 
tropical aspect. The houses of many of the descendants 
of the original emigrants from Spain, France and Italy are 
built in some places, for miles, close to each other, and a 
continuous orchard of orange trees, many of them thirty 
feet high, and forty or fifty years old, partially conceals 
these primitive abodes from the only public roads they 
have, and which run with the protecting levees and tele- 
graphic wires directly upon the banks of the river. Some 
of them are thatched with the leaves of the palmetto, 
and have growing about them citrons, shaddocks, 
bananas and fig trees, and there is little about the habi- 
tations, or the swarthy skinned inhabitants, diflferent from 
the aspects of human life in many places of the torrid 
zone. They are engaged in fishing and hunting, and 
raising rice and oranges for the New Orleans market. 
The surface of the river is higher than their abodes and 
fields ; and you can look down upon them, and over all 
the flat country, from the deck of a steamboat. The 
equatorial current, which flows against all this lower 
coast, having a tempeititure of upward of 70®, warms it 



862 FOXTAINR OX THE MI88T8SIPPI Rfl'ER. 

streets and squares, give these spots continually at first 
sight the appearance of towns and villages. Here the 
river is enlivened by. the continual passing of steamers 
and every variety of flat-boats and barges, interchanging 
the productions of the great valley with those of all mari- 
time and commercial nations. Below New Orleans the 
scenery presented by the shores of the river is greatly 
improved, and much of it is tropical in its character. 
This part of the delta, called the lower coasty has been 
very recently formed by the deposits of the river upon 
the ancient delta and the bed of the Gulf of Mexico, the 
shore of which once extended far above New Orleans. 
It is a narrow strip of land, separating the waters of the 
Gulf of Mexico, which now approach it under the names 
of Lake Borgne and Barratieria Bay, and various other 
bodies of water. It is 110 miles from New Orleans to the 
mouth of the river, the surface of which at the city is 
elevated at high water about fifteen feet, and at low water 
only five feet above the sea level. Numerous bayous 
connect it with the lakes and bays projected from the 
Gulf. With the exception of a few low ridges of land 
upon these bayous, the only portions of the whole area 
sufficiently elevated for the cultivation of cotton, sugar, 
corn, vegetables and fruits lie upon the banks. At vari- 
able distances, from a half mile to a mile and a half, 
marshes, covered with cypress forests, or high trees and 
palmettoes, or tall grass, flags, mangroves and myrtles, 
separate the cultivated fields from the water of the ocean. 
As the river projects into the Gulf, the land narrows until 
it terminates in low, marshy points, covered with reeds 
and rank water grass and marshes. The forest trees 
which grow upon dry land, and also the cypress trees 
and others which occupy th«* swamps, gradually disap- 
pear, until there is nothing to obstruct the view of the 
water of the Gulf and its bays. The whole of this narrow 
projection of the delta which borders the river is densely 
populated and highly cultivated by a greater variety of 
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races of men than can be found anywhere else on this 
continent who are not congregated in cities. The large 
sugar plantations, occupying sometimes several milt's of 
the river banks, are owned by wealthy natives of Eng- 
land, Scotland, France, and of all the older southern and 
northern States, or by Creoles, bom upon the lands which 
they inherited from their French or Spanish ancestors. 
The residences of the wealthy planters are often beauti- 
fully ornamented. Their yards are shaded with large pecan . 
trees, live-oaks, and other varieties of native growth, 
mingled with others imported. Hedges of evergreen 
roses, and sometimes of the sour osage, whose beautiful 
golden fruit hangs upon the tree 'all the winter, and the 
Japan plum, which never withers, and prolific and 
delicious clusters ripen in February and March, witli the 
orchards of sweet oranges and lemons of every variety, 
and the broad-leafed bananas, give these abodes a very 
tropical aspect. The houses of many of the descendants 
of the original emigrants from Spain, France and Italy are 
built in some places, for miles, close to each other, and a 
continuous orchard of orange trees, many of them thirty 
feet high, and forty or fifty years old, partially conceals 
these primitive abodes from the only public roads they 
have, and which run with the protecting levees and tele- 
graphic wires directly upon the banks of the river. Some 
of them are thatched with the leaves of the palmetto, 
and have growing about them citrons, shaddocks, 
bananas and fig trees, and there is little about the habi- 
tations, or the swarthy skinned inhabitants, diffSBrent from 
the aspects of human life in many places of the torrid 
zone. They are engaged in fishing and hunting, and 
raising rice and oranges for the New Orleans market. 
The surface of the river is higher than their abodes and 
fields ; and you can look down upon them, and over all 
the flat country, from the deck of a steamboat. The 
equatorial current, which flows against all this lower 
coast, having a temperature of upward of 70®, warms it 
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in winter ; while the temperature of the water of the river 
never &lls below 60° in the coldest weather. The moist- 
ure and richness of the soil, aided by this mild tempera- 
ture, makes this last formed part of the earth the most 
productive. In some years, when the seasons are favora- 
ble, as much as three hogsheads of sugar, or 3,600 pounds, 
are made to the acre, which is a product equal to $860. 
I have known 2,200 pounds of rice made upon an acre of 
this land, and a single hand can cultivate ten acres. As 
much as $7,000 have been made by the sale of the oranges 
from an acre and a half. The monsoon prevents the heat 
from being oppressive, and the river aids in cooling the 
atmosphere in the summer. It retains much of the cold- 
ness it brings with it from its mountain sources. The 
only cold weather felt in Louisiana, Texas and Mississippi 
comes from the north-west, and is caused by what are 
called "the northers." They do not blow from the north 
ui>on these States, but they descend from the north-west, 
and are produced by the condensation of the air on the 
snow-covered range of the Rocky Motfntains, extending 
from New Mexico to Alaska. They blow very regularly 
for three days and nights in succession, whenever 
they occur between the first of November and the 
last of March, and are the most intensely cold in 
mid- winter, when they sometimes, in New Orleans, 
reduce the temperature to 16° above zero. There is no 
regularity in their occurrence. Some winters pass away 
with only one or two, giving the Gulf States only two or 
six days of freezing weather. I have known only one 
winter in the last thirty years to elapse without any. 
Other years were visited by three, six and nine of these 
Rocky Mountain blasts, making nine, eighteen and 
twenty-seven cold days, which was the largest number in 
the same period. In some respects they are positive 
advantages. They give these southern States all the 
weather sufficiently cold to enable the planters to salt 
and pack their meat. When they come early in October 
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or late in April their eifects are very disastrous. They 
wither all vegetation and destroy the crops. They com- 
bine with the south-east monsoon to form the terrific 
typhoons which sweep the Golf of Mexico and its shores, 
and the Atlantic Ocean along the track of the Gulf stream. 
When these northers blow upon the delta they wither the 
cane, orange flowers and all tender plants upon the lower 
coast, not protected by the river. I have mentioned that 
its water in the winter is comparatively warm ; and I 
have never found it lower than 50° or 60°, below New 
Orleans. The air in contact with it is reduced or elevated 
to the tempeiuture. What may be termed the warm 
"breath of the river" is borne to the south-east by the 
north-west wind, and gives the plantations, orchards and 
gardens on both banks, which are situated to the south- 
east of the river, or to the leeward of the norther, a frost- 
less climate. Not a leaf or flower is blighted, and the 
verdure of spring is perpetual in all these sheltered curves 
of the river, as it pursues its rapid course oa its serpen- 
tine path from New Orleans to "the Passes." 

The most of this grand and beautiful region, made by 
the most recent deposits of it, is included in the parish 
of Plaquemines. On account of its great fertility, and 
the enormous crops of sugar, rice, cotton and tropical 
fruit, and the abundance of vegetables, fish, poultry, 
game and wild fowl, as well as the domestic animals it 
produces, it is called "the empire parish" of Louisiana. 
It would be the most desirable of human abodes, but for 
a number of evils which infest it, and which are sufficient 
to unparadise any earthly Eden. The hurricanes and 
cyclones, the malaria, the mosquitoes, deer flies and sand 
gnats, successively or acting in concert, are perpetual 
annoyances and often fearful calamities. Ton have 
doubtless read many descriptions of the whirling storms 
which occur most frequently in those parts of the globe 
where the equatorial currents of the ocean are found. 
They are most prevalent in the Pacific, where the great 
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Jcuro siwo or black current flows from the equator and 
bears its heated waters toward the north-western shores 
of America, along the eastern coasts of the islands of 
Japan ; and in the Caribbean Sea, the Gulf of Mexico and 
the Atlantic, where they follow the course of the Gulf 
stream. They are also very destructive in Madagascar 
and the islands of Bourbon and Mauritius, in the track 
of the Mozambique current of the Indian Ocean. Light 
winds in Texas, Louisiana and Mississippi veer occasion- 
ally from between all the cardinal points, but the pre- 
vailing wind, in summer and winter, is a south-easterly 
monsoon, which comes loaded with moistui-e from the 
tropical waters of the Atlantic, Caribbean and Mexican 
gulf, and deposits nearly all the snow which falls upon 
the Rocky Mountains. In Texas this sea-breeze ^blows 
strongly day and night continually, the year round, only 
interrupted a few days in each of the four seasons. 
Whenever this balmy and delightful breeze blows for a 
time with more than usual force, it deposits an unusual 
amount of snow upon the Rocky Mountains, which causes 
a great condensation of the air about its crests. In win- 
ter this condensed air, or some serial obstruction, stops 
the course of the monsoon, which is succeeded by 
a calm. The sun, acting upon the semi-tropical plains 
of this region, rarefies the atmosphere. The baro- 
meter falls. The air is thin. A suflTocating calm is 
prognostic and precursor of the norther. The con- 
densed Rocky Mountain air-bank expands, and with 
clouds, lightning, hail and rain, or in a clear and cutting 
cold blast, it pours down suddenly from the north-west 
to fill the vacuum, or to restore the equilibrium of the 
atmosphere. It presses back the monsoon which meets 
it from the south-east. A temble struggle of the winds 
ensues; not as you have probably read between the 
south-eastern and north-eastern trade- winds ; for, on all 
the Texan coast, during observations made for more than 
thirty years, I have found no north-east trade-wind but 
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between the south-east gale and the norther. A typhoon 
is the result of the encounter, and these destructive 
storms, when they are thus produced on the Gulf, whirl 
away toward the north-east, following the lines of least 
resistance, the thin and warm air-paths^ made by the 
(xulf stream, or lying in its direction from south-west to 
north-east across the Gulf States. The great typhoons, 
and the lesser whirlwinds, commence at different points 
on the mainland, and far out at sea, generally somewhere 
between the island of Cuba and the peninsula of Yuca- 
tan and the Rocky Mountains ; but, whether they are 
500 miles in diameter, or only a few yards, their centers 
all move from the points where they occur toward the 
north-east. When the terrible cyclone occurred on the 
19th of September, 1854, which destroyed entirely the city 
of Matagorda, and visited with destruction much of the 
eastern coast of Texas, and the shipping on the Gulf, I 
was in the interior of Texas, sixty miles from Austin and 
about 220 miles due north-west from Matagorda. A furious 
norther suddenly descended from the direction of Pike' s, 
Long' s and the Spanish peaks and blew down my tent, 
and for three days and nights, including the equinox, 
made us all very uncomfortable. A large party of old 
Texan frontier people were encamped at the Lampasas 
Springs, then in a wilderness. We were enjoying the 
pleasures of buffalo and antelope hunting, and using 
the sulphur water, disputing its possession with the 
Comanches. If you will examine the map, you will 
find that a line drawn from the south-east to the north- 
west, and which marks precisely the track of the opposite 
winds, will touch Matagorda and the Lampasas Spring, 
and penetrate the loftiest snow-covered chain of the Rocky 
Mountains, crowned by the gigantic peaks I have men- 
tioned. There was no whuiiiig, raging wind where I was, 
but three days and nights it swept fiercely on a straight line 
from Long's peak to Matagorda, where it made a vortex 
with the monsoon ; and for the same time precisely, but 
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commencing and ending a few hoars later, it whirled 
everything to ruin, as it moved to the north-east Many 
observations like this, continued for the quarter of a cen- 
tury, have convinced me that the northers of Texas 
always aid 'in forming the typhoons of the Qulf of Mexico, 
and that all the whirlwinds of the south-western and 
Gulf States are produced by the winds from the Rocky 
Mountains and the south-east monsoon, which meet each 
other on the same air-lines, whose general direction is 
south-east and north-west, and the tornadoes they pro- 
duce move from south-west to north-east. 

But, no matter what may be their cause, they are the 
most terrible scourges of tixe lower coast of the Missis- 
sippi. The narrow point of land which forms its trough, 
110 miles from New Orleans to the Gulf, lies directly in 
their track, and at intervals of ten or twelve years they 
sweep over it with destructive force, and inflict damages 
upon the inhabitants which it requires many years of indus- 
try and economy to repair. A description of one of these 
great storms, which occurred the 10th of August, 1860, as 
it was observed at one point, sixty miles below New 
Orleans, will give you a general idea of them all. The 
levees broken^ the plantations injured by being inundated 
by the salt water of the sea, houses and fences destroyed, 
orchards blown down and washed away or killed by the 
salt water, horses, cattle, sheep, hogs and i>oultry 
drowned, and individuals and whole fiEtmilies engulfed 
by the mingled waters of the Mississippi and the Oulf^ 
make some of the items of the last of these terrible visit- 
ations of which the inhabitants speak with dread, and 
from the effects of which many are now suffering. 

Elmwood is situated, like aU the other residences of 
the lower coast, upon a higher part of the alluvium, with 
space between the house and river for a shaded yard, 
a road, and an embankment to protect it from the high 
water. A fine orange orchard and garden, a large barn, 
stables, quarters for the hands, sixty head of cattle, a 
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laige flock of sheep, a fine herd of hogs and an abund- 
ance of poultry, and the appurtenances of a well-man- 
aged and thrifty rice farm belonged to the owner. 
The vortex of the storm slowly approached it from 
the south-west, and wmd, rain and terrible lightning 
with mingled might, for three days and nights, beat 
upon it. The wind, whirling from right to left, or from 
the south by the east to the north, forced the waters of 
the Gulf into Lakes Pontchartrain, Borgne, and all the 
bays and inlets, and blew the surface of the Mississippi a 
mile wide up stream. The ocean water soon encroached 
upon the tnarsh between the Gulf and the plantation, and 
gradually rose against what is called '^ the back levee," 
constructed to protect it against the stormy waves of the 
sea. At length, the great breakers rolled over it and 
swept it away. The billows flowed over the plantation, 
floating off the fences and all the domestic animals of 
every kind. The angry waters, covered with drift-wood, 
upon which the wild beasts and reptiles of the swamps 
had taken refuge, rushed into the yard and roared against 
the dwelling. Trees and floating wrecks of out-houses 
mingled with the struggling horses and domestic animals, 
vainly battling with the storm for their lives, added to 
the horrors of the scene. The water rose and pressed 
against the lower floors of the houses. To prevent them 
from floating away with their families, some of the plant- 
ers cut large holes through the flooring and opened the 
lower doors and windows to admit the wave and add 
their weight to prevent them from being lifted from their 
foundations. The wild-cats, raccoons, and, in some 
instances, panthers and dangerous reptiles, forsook the 
floating drift-wood and took refuge in the houses that 
withstood the tempest. One gentleman, in the neighbor- 
hood of Elmwood, killed three rattlesnakes that crawled 
into his i>orch. More snakes are found in this region 
than in any other part of the United States ; and every 
variety of reptile in the whole valley of the Mississippi is 
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and the Kansas, Tennessee and Cumberland, and all the 
great and gmall affluents of the Missouri, upper Missis- 
sippi and Ohio. Its fertile alluvium is its mud and all 
the solid matter rolled down with its water-logged timber 
upon its bottom and heaped into batture by its eddies. 
The water itself is absolutely, pure and holds little or 
nothing in solution. A chemical analysis of it, made for 
the Academy of Sciences, in New Orleans, by Dr. Biddell, 
proved that when clarified of its mud it is pure as rain- 
water just fallen from a winter cloud, or that of the 
coldest spring formed from melted snow. The salphates 
of iron and Ihne, and the carbonates and mineral ingre- 
dients of every kind poured into it by a thousand streams, 
seem to have neutralized each other and fallen to its bot- 
tom to enrich its soil, and left, the water unalloyed. Of 
all the filth poured into it from the butchers' stalls and 
sewers of New Orleans, I do not think a particle could 
be found in its current a mile below the city. The alliga- 
tors, alligator-gars, catfish, turtles, shrimps, and vora- 
cious fish and reptiles of all sizes, and more than a hundred 
varieties, devour it all ; or it sinks to the bottom and 
combines with its mud. I prefer it to any other water for 
drinking. It is said of travelers who have tasted the 
water of the Nile, that no matter in what regions they 
may live, they always thirst for it. It is so with those 
who have become accustomed to drinking the Mississippi. 
I have often walked a mile through New Orleans, in a 
sultry summer day, to enjoy an iced draught of it 
from the coolers of the steamboats lying at their 
landings on '*the levee." There is no danger in the 
delta to be apprehended from earthquakes or famines. 
Whenever there is an earthquake at New Madrid in 
Missouri, there is a simultaneous shock at Caraccas in 
South America, and Sir Cliarles Lyell thinks that these 
points are connected hy a lava sea^ which must underlie 
the delta of Louisiana. But the subterranean wave of 
fire does not disturb it, and there is no evidence that the 
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lower coast has ever felt the tremor of an earthquake. 
This proves that the crust of the earth beneath this semi- 
fluid and almost amphibious region is very thick and 
stable. Every bayou teems with fish and wild fowl. The 
bays are bedded with oysters. The flat prairies and 
marshes abound in deer and all the varieties of game 
found in the Gulf States, besides herds of wild cattle 
and hogs. The Malays and Chinese, and the mixed 
population engaged in the business of fishing and fowl- 
ing, make fortunes at it. The river surface is elevated, 
in the spring and summer, far above their fields. This 
renders them independent of rain. When they need 
water, they have only to open their ditches, and 
close the gates of their back levees, and let all the river 
flood their fields. After they have covered them with 
water and saturated them sufficiently, they close their 
front water gates and open those next to the swamps, 
and the water runs off and leaves them dry. In speak- 
ing of the evils they suffer from typhoons and whirl- 
winds, I ought, perhaps, to have mentioned the light- 
ning which falls from the small summer clouds with the 
ordinary showers ; and which, in this flat country, is 
very dangerous. Where there are few elevated objects, 
it falls upon the telegraphic poles, upon trees, and 
houses unprotected by Franklin-rods, and is even 
attracted by the pointed reeds, which are twelve or flf- 
teen feet high, and cover hundreds of square miles of 
the uncultivated parts of the delta. In the fall, spring 
and winter the lightnings keep these reed brakes burn- 
ing continually. I saw six flres kindled in different 
parts of these prairies within an area of six square miles 
by the lightnings of a single small thunder cloud,, which 
passed over it in a half hour. They usually continue 
burning until their course is arrested by the natural 
bayous or artiflcial canals, which intersect the lower 
coast in all directions and render these fierce fires harm- 
less. They are beautiful objects at night, and illuminate 
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every part of the horizon during the winter with the 
splendors of many auroras. 

Next to the typhoons, the malaria is the most danger- 
ous evil of the delta. Every form of fever prevails in it. 
Yet thousands are born and live among these swamps 
and marshes to extreme old ag^. The wealthy and edu- 
cated classes of the planters are generally healthy and 
long-lived, and the youths of both sexes are remarkable 
for their strength, activity, intelligence and beauty. 
Refinement, hospitality, politeness and elegance of man- 
ners are almost universal among the Creole landholders 
of various nationalities. It is a remarkable fact, that dur- 
ing two years while I had charge of this whole area of one 
hundred and ten miles as the only protestant minister in 
it, and visited every part of it at all seasons of the year, 
exposed to wettings, to heat and cold, night and day, I 
was not confined by sickness a single day ; and although 
I baptized about fifty persons in Plaquemines parish and 
other parts of Louisiana, I only buried one. There was 
some sickness at all seasons, and several deaths from 
yellow fever ; but I happened not to be called upon to 
perform the funeral service. Usually, where I have bap- 
tized fifty, in what are regarded the healthiest parts of 
our country, I have buried from five toten. This proves 
that, notwithstanding the malaria which infests it, the 
region is not very unhealthy. The greatest annoyance it 
suflTers is from the blood-sucking insects of various kinds. 
There are no bed-bugs or chinches in the delta, and I 
have never seen the black chigger of the West Indies 
and Florida; but the small red variety is abundant. 
There are many varieties of mosquitoes, but three of 
them are almost intolerable pests. The gray variety, 
which is found upon every spot of the American conti- 
nent where there are marshes which generate uialaria, 
and which annoyed Captain Franklin even at the mouth 
of McKenzie river on the shore of the Arctic Ocean, 
appears in mid-winter on the lower coast, and is always 
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vigorous and voracious, exoept when the thermometer in 
a bedroom is at the freezing point. But they love night 
and darkness, and are not very troublesome in the day ; 
and they avoid the heat of the sun. A smaller gray kind is 
awake, active and blood-thirsty all day, and make read- 
ing and writing impossible without the protection of net- 
ting. They have the recommendation of biting without 
singing. But the worst of all the tribe is a short- winged, 
yellowish variety, which is averse to shade and avoids 
the interior of houses, and makes its attacks in the hot 
sunshine and the strong sea-breeze. They alight upon the 
clothing or naked skin, and cling fast and fearlessly to 
whatever they catch. They cannot be frightened by a 
wave of the hand or any threat. To get rid of them you 
have to Tnash them. Their long bills are slightly curved 
outward^ like a sabre, and they deliberately adjust their 
points, throw the weight of their bodies upon them, pulling 
with their fore-feet and spade them into the skin, which 
they reach through thick woolen clothing. At some sea- 
sons of the year the plowmen are compelled to work with 
thick gloves upon their hands and veils over their faces, 
and to cover their mules with a blanket of com sacks 
sewed together. The villainous gray mosquito infests 
portions of the whole continent, and they seem to be as 
well adapted to endure the severities of various climates 
as man himself. An insect which can thrive amid the 
arctic snows at the mouth of the McKenzie, and which 
feasts with equal delight upon the naked negro and fur- 
clad Esquimaux, must have a fine appetite and a 
strong constitution. Even here each one of you is fami- 
liar with the ear-piercing shriek of joy uttered by the 
voracious littie pest when she smells the blood of an 
American — I say she^ for the males never bite. It is dif- 
ficult to ascertain what work these insects perform in the 
economy of nature in our world, where good and evil are 
mixed like tares and wheat in a common field. They are 
certainly not an unmixed evil. They do not feed exclu- 
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sively upon hlood, a:lthongh they like it. They are as 
fond of sugar as children. I have seen them so thickly 
clustered upon a lump of it that they made it look as if 
it was covered with mould. They also feed upon some 
matter they find in the mud along the margins of stag- 
nant and putrescent ponds and bayous. I have found 
them near this foetid water with their bills stuck in the 
disgusting muck, filling themselves with something, which 
I hope was malaria. If malaria is a plant of \he fungus 
or aZgcB family, like the mushroom or yeasty which pro- 
pagates its species by little spores^ which fly in the air or 
float in water like dust, and plant themselves in the 
human lungs or stomach, and by growing in the blood, 
feeding upon its carbon and acidifying it with oxygen^ 
produce fevers and other diseases, as physicians suppose ; 
if the mosquitoes eat these destructive little plants and 
prevent them from killing us, then they are to some 
extent benefactors, and they are welcome to a little of 
my blood, if it kills them. 

It woiild require a separate and elaborate lecture on 
entomology to describe the deer-flies, sand-flies, and 
other sanguinivorous insects of the lower coast, which 
deserve the penalty imposed by the sacred law : " Who- 
soever sheddeth man's blood, by man shall his blood 
be shed." The common spotted- winged, yellow horse- 
fly, which in all the older States confines its attack 
mostly to the ears and other parts of horses, is called the 
deer 'fly. They swarm in countless multitudes, and assail 
men as well as beasts in the sunshine and wind. They 
avoid the interior of houses. The little sand-fiies are 
pigmy mosquitoes, which are the peculiar pests of the 
lower coast, and especially of the passes in mid- winter. 
They are peculiarly offensive in the night-time, when they 
penetrate the ordinary mosquito bar and render sleeping 
impossible. A netting of finer material, with smaller 
interstices, is required for protection against these pig- 
mies, whose multitude supplies their want of magnitude. 
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With this brief notice I will dismiss the whole subject ot 
these bnzziiig swarms of she cannibalSj the remembrance 
of which is very painful to me. I will call your attention 
to only one more of the animals of this region, and I 
select it for description from hundreds of its genus, 
because it reflects some light upon our religion and 
ancient myths. It is a sting- snake — a veritable Apollyon^ 
with a sting in its tail. I have seen two varieties of 
them, neither of which resemble the jointed snake, a 
kind of sauTophidian^ or connecting Unk between the 
lizard and the snake. There are many varieties of this 
harmless reptile, each of which has the end of the tail 
armed with a pointed, homy cartilage. But the two 
varieties of the sting-snake which I have seen are large 
and dangerous reptiles, armed with real stings which 
they thrust out from their sheaths or withdraw, and 
with which they strike, like the hornet or wasp. They 
have been found in Pontotoc and Coahuma counties, 
Mississippi, and in Travis county, Texas. I had two of 
them in my possession in Austin in 1852. They have 
also been found in St. Mary's parish, Louisiana, and 
they are numerous on the banks of the lower Mississippi, 
in Plaquemines parish. One variety is a shining brown- 
black reptile, about five feet in length and live inches 
in circumference when fully grown, with a small head 
and large neck. Underneath, the body is marked like a 
backgammon board, or tosselaled pavement, with alter- 
nate squares of reddish-yellow and black. While 
crawling or lying basking undisturbed, the tail looks like 
that of most other snakes — ^long and tapering, but slightly 
blanted at the point ; but when it is irritated, it thrusts 
out a keen black sting two and one-half inches in length, 
with which it strikes instantly, like the sting-ray^ with 
great accuracy and force. The sting is sheathed like 
that of a bee, but it is not barbed, as the ancient artists 
painted the tails of the dragon and "the old serpent' 
But the serpentine monsters of Grecian myths, with 
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appendages of stings to their tails, proves that serpents 
of this kind must have formerly existed in the Old 
World, as they certainly do now in the New. Another 
variety was discovered by Judge McGilhenny, upon Avery 
Island, in St. Mary parish, and was sent by him to the 
Academy of Sciences, of New Orleans. He found, also, 
specimens of the black kind, which are of golden-yellow 
color, banded with jet black splotches, which give it a 
hideous appearance. But few can look upon this formida- 
ble reptile, five feet long and six inches in circumference, 
armed with a sting two and one-half inches long, strong 
and keen as a tailor' s needle, without a shuddering sensa- 
tion of antipathy and dread. I described these snakes to 
Prof. Agassiz in October, 1868, and he told me that he had 
never heard of them except in the popular legends of the 
ignorant about hoop-snaJces^ which are based upon the 
real existence of these reptiles. They are certainly capa- 
ble of inflicting a mortal wound upon man or beast ; yet 
I have never known a single individual killed or wounded 
by one ; and it is remarkable that, during a life of more 
than thirty-four years in Mississippi, Louisana and 
Texas, where so many venomous reptiles abound, I have 
the positive evidence of only one person who has died 
during that long period from the sting or bite of a ser- 
pent in either of those States. He was an old gentleman 
by the name of Duty. He died in fifteen minutes after 
he was bitten by a rattlesnake, near Austin, about twenty 
years ago. This proves that the dangers of this region, 
threatened by such venomous reptiles, are much exag- 
gerated. More persons die from the bites of mad dogs 
in our large eastern cities than are killed by all the rep- 
tiles and wild beasts of the vallev of the Mississippi. 
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RBAD DBCEMBBR SOth, 1870. 

Mb. Pbesident : I propose this evening to examine the 
natural features of the most noted station of the Israelites, 
in their jonmeys from Egypt to Palestine, and hope to 
famish material for a clearer comprehension of a question 
which, for many years past, has excited much interest and 
discussion among biblical scholars and geographers. 

This question relates to the existence of a plain in front 
of the traditional Mount Sinai, capable of containing 
the immense number of Israelites who witnessed the 
promulgation of the Commandments from the summit. 

The assertion and ingenious arguments of those writers 
and travelers who deny the existence of such a plain, are so 
strong that the learned Dr. Kitto says, ''They are likely 
to retain their hold upon the public mind for some time 
to ccfme," and that '' the question was raised in America, 
to which it properly belongs." In this connection he 
gives the views of Dr. Robinson on the negative side of 
the question, and then opposes them by a lengthy quota- 
tion from an article which I contributed to the New York 
"Literary World," in February, 1848, and then con- 
cludes the chapter with this remark : ''Thus it seems that 
the question of the camping ground of the Israelites, 
which seemed to have been settled by the researches of 
Dr. Robinson and others, must now be considered as 
reopened for farther investigations. The fact is, that a 
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complete and careful survey of the whole of this moun- 
tain region yet remains to be taken." 

Under these circumstances of the case it is not unnatu- 
ral that I should embrace the opportunity afforded by 
the courtesy of this Society to make an effort to solve a 
question raised, in some measure, by my published 
statements. To this end I will commence with a brief 
outline of the general .features of the peninsula of 
Mount Sinai. 

This portion of Arabia, so well known by the name of 
Ardbia Petrcea^ is bounded on the north by the Mediter- 
ranean,, and on the south by the two arms of the Red 
Sea. The southern district is remarkable for its ranges 
of lofty, precipitous and perfectly sterile mountains of 
sandstone, griinstein, porphyry and granite ; the highest 
being granite and reaching the altitude of 8,000 feet, in 
the neighborhood of Mount Sinai. 

The northern district is an extensive plain, barren alike 
of verdure and water; some parts being covered by 
coarse sand, and others inlaid with pieces of sharp and 
pointed fliBt, many of great size, and so firmly imbedded 
in a compact surface of limestone debris, and exposing 
their points in such a dangerous way as to preclude any 
comfortable repose to the weary traveler. This I state 
from experience, having passed over the whole expanse 
of this terrible desert — ^this terra incognita — on my way 
from Sinai to Jerusalem, a distance of 2'00 miles ; taking, 
however, a more circuitous and different route, I believe, 
from almost every modem traveler. A few ruins of 
ancient cities are to be seen in this region, but their names 
have not yet been determined. 

It was in this great lifeless waste that the Israelitish 
host wandered for forty long years. Certainly, nothing 
less than miraculous power could have sustained them 
in this scorching, arid and desolate wilderness, which 
offers at this day no sustenance of any kind to any living 
thing. 
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Sinai is one of the highest mountains in the peninsula, 
and is 7^035 feet above the sea, standing distinct from all 
others ; the separating spaces being sharply defined on 
the east and west by narrow, deep and precipitous ravines. 
On the north-east it. is bounded by the plain, or wady, 
of Er-Rahah^ and on the sou^h-west by the plain of 
ES'Seh&iyeh. The mountain itself is about three miles 
long from north-east to south-west, and about one mile 
wide. 

With this short geographical sketch, the way is pre- 
pared for entering upon the particular question which I 
desire to discuss this evening. 

Conspicuous upon the list of those who deny the exist- 
ence of a plain on the southern border of Sinai, and, con- 
sequently, that the southern summit of this mountain is 
not the true Sinai of Scripture, is Dr. Robinson, the well-« 
known author of "Biblical Researches." This summit 
is known as Oehel Musa, or the Mountain of Moses ; of 
l^te years it has been designated the traditional Sinai, 
to distinguish it from the northern summit, which many 
modern authors declare to be the true Sinai, but which 
has always borne the name of Horeh, 

Dr. Robinson, on page 153 of the "Biblical Researches," 
declares that " In the present case there is not the slightest 
reason for supposing that Moses had anything to do with 
the summit which bears his name ;" " nor is any spot to 
be seen around where the people could have assembled." 

Nine years after the publication of my notes, which 
controverted this view by giving the measurement and 
character of an extensive plain beneath Oehel Musa^ Dr. 
Robinson issued a second edition of his "Researches," 
and in the appendix briefly referred to my narrative, 
and said that my " description of the plain of Es-Seb&iyeh 
was accompanied by a sketch on wood, which was not 
only inaccurate but greatly exaggerated ;" but did not 
say wherein it was exaggerated. I presume his only 
reason was that it contained the plain of Seb&iyeh, this 
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being the only eBsential point of difference between his 
map and my own. The value of his criticiBm re^ts, there- 
fore, upon tilie simple fact whether such a plain actually 
exists as I have represented it ; and on this point I shall 
adduce corroborative evidence from other sources before 
concluding this paper. l)r. Robinson, however, reiterated 
his former opinions and enforced them by giving 
'' reasons for neglecting to examine more particularly the 
immediate base of Sinai on the southern side," one of 
which was ''the distance from the base to the nearest 
point where the people could have stood." It is evident 
that he was unmindful of his former positive assertion 
that ''there was no spot to be seen around where the 
people could have assembled," and it is certain that his 
logic was at fault in drawing conclusions from the rela- 
i^ tions or conditions of a thing, the very existence of which 
he had already distinctly denied. 

Lord Lindsay is also on the list of those who deny the 
claims of the traditional Sinai. His lordship preceded 
Dr. Robinson, and published his "Letters" on Sinai in 
London, in 1838. In the subsequent edition of 1868, he 
remarks that, "the honor of the qua^i discovery of 
Er-Rahah, and the first identification of it as the scene of 
the encampment, has l)een assigned to myself in 1837, 
and to Dr. Robinson in 1838, as successive, although 
index>endent observers." In tiie first edition, his lordship 
states that, "there can be no doubt, I think, that the 
Israelites encamped on the plain Er-Rahah ; it is the 
largest, indeed the only plain in all this district." 
" There is not space enough in the narrow ravines from 
which alone the peaks of GFebel Musa and St. Katherine 
are visible, or in any other plain or valley in the whole 
district, for the people to have encamped, with such 
regularity and comfort as it is evident they did." 

Notwithstanding these confident opinions expressed in 
the first edition. Lord Lindsay was disi)Osed to modify 
them in a note to the later edition of 1858, in which he 



Canon Stanlft^s Opihion. 888 

observes that ''Mr. Kellogg, an American gentleman, 
who yisited Monnt Sinai in 1844, states the wady 
Seb&iyeh to the sonth of the convent, and of the little 
Mountain of the Cross (Neja), the same which I have 
described under the name of Gebel Minnegia, is even 
more extensive than the Er-Rahah, and more suitable 
for the encampment of the Israelites. Travelers would 
do well to explore the region south of the convent. Mr. 
Kellogg' s theory, it will be observed, presupposes the 
arrival of the Israelites from the south, which is against 
probability." 

I may here remark that this is not alone my theory, 
but one held by much older travelers. But, even admit- 
ting that the Israelites did arrive by a northern route, 
they could enter the southern plain with even greater 
facility than the northern, because they would arrive at 
its very entrance before striking off through wady Es- 
Sheikh, which leads into the northern plain. This view, 
therefore, does not necessarily presuppose the arrival of 
the Israelites from the south. Time, however, will not 
permit me to argue the " probability " of the theory of a 
southern route, and I pass on to another notable cham- 
pion of Er-Bahah. 

Canon Stanley, in his work on '' Sinai and Palestine,'' 
says that, ''amongst all the pilgrims who visited Sinai 
for so many centuries, hardly one noticed, and not one 
paid attention to Er-Bahah ; and yet it is the very fea- 
ture, since the time it was (we may almost say) discovered 
by Lord Lindsay and Pr. Robinson, must strike any 
thoughtful observer as the point in the whole range the 
most illustrative of Israelite history.'! 

In another place it will be shown that Canon Stanley is 
mistaken in supposing that not one paid attention to 
Er-Bahah. That it is so seldom mentioned by the nume- 
rous pilgrims who have necessarily ])assed through it, 
because it was the shortest way to the convent, is con- 
clusive evidence to my mind that it has never been con- 
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sidered as ^'the very feature most illastrative of Israelite 
history." Another reason supporting this view is that 
from time immemorial the other plain, Es-Seb&iyeh, has 
been reverenced as that of the encampment, from which 
plain alone was visible the very face and summit of the 
venerated Sinai. At least, this to me appears to be the 
reason, in the absence of any contradictory evidence, and 
because it would be inconsistent with probability to sup- 
pose that a plain possessing this essential advantage in 
addition to those of greater space and accessibility over 
Er-Bahah, should not have been the one accepted and 
revered by pilgrims. 

Another remark of Canon Stanley deserves considera- 
tion. He says: *'With two exceptions, all the old 
travelers that I am acquainted with, from Fraymensperg, 
in 1346, to Balon, in 1648, call Gebel Musu, Hot eh ^ and 
Gebel Katherine, Sivxii. Since that time, or the begin- 
ning of the sixteenth century, that hallowed name has 
reverted to Gebel Musa ; reverted, I say, because, from 
Justinian' s time (527) till the beginning of the fourteenth 
century, the tradition identifying it as Mount Sinai 
appears to be uninterrupted." 

Now, this mistake of those early writers in confound- 
ing Gebel Musa with Gebel Katherine may be accounted 
for by the fact that these were supposed to be one and the 
same mountain. This fact I glean from Sir John Mande- 
ville, who endeavored to correct the mistake as early as 
1322. In speaking of St. Katherine, Sir John writes 
these words of caution to his Christian readers: 
^* Although the collect of St. Katherine says that it is the 
place where our Lord gave the Ten Commandments to 
Moses, and where the blessed virgin St. Katherine was 
buried, we are to understand that' it is the same country, 
or in a place bearing the same name, /(9r both hills are 
called the Mount of Sinai ; but it is a great way from 
one to the other, and a great deep valley lies between 
them." Sir John, having written the above a whole cen- 
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tury before the invention of printing, his instruction could 
have but little eflfect ; but we notice that after this inven- 
tion made it more generally known, the error was cor- 
rected, and the ** name of Sinai reverted to Gebel Musa," 
which held it again ^' uninterruptedly " until the second 
period of geographical confusion, which commenced in 
the early part of the nineteenth century — that is, about 
1820 ; at least I cannot trace it to an earlier date. 

In Conder's "Popular Description of Arabia,'' page 
178, published in London about 1820, will be found these 
words : " In the names of Djebel Musa and Djebel Kathe- 
rine, so incongruously associated, we have a pretty 
strong proof that the modem Arabic appellations are not 
to be depended on. At the risk of upsetting the implicit 
faith of centuries^ and drawing down upon ourselves 
the anathema of the whole brotherhood of Mount Sinai, 
we must intimate the doubt we entertain whether the 
Mountain of Moses be the Mount Sinai on which the law 
was given to Israel. Burckhardt has given a description 
of another still more elevated summit, which seems, at 
least, to put forth rival pretensions — Mount Serbal." 
From this we might infer that the writer was supported 
by Burckhardt in the doubt he risked so much to *4nti- 
mate." Let us then look to Burckhardt' s exact words, 
which are these : 

''It will be recollected that no inscriptions are found 
either on the Mountain of Moses or on Mount St Kathe- 
rine. * * * From the pircumstances, I am persuaded 
that Mount' Serbal was at one period the chief place of 
pilgrimage in the peninsula, and that it was then consid- 
ered as the mountain where Moses received the tables of 
the law, though I am equally convinced, from a perusal 
of the Scriptures, that the Israelites encamped in the 
upper Sinai, and that either Djebel Musa or Mount St. 
Katherine is the real Horeb." 

To Conder, therefore, may be attributed the honor, if 
such it be, of originating a geographical problem, which 
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has ever since perplexed the minds of Bible students, as 
to the actual position of Mount Sinai. Dr. Durbin is 
another strenuous advocate of Dr. Robinson's theory. 
In his " Travels,'' published in 1843, he says : 

^' After a carefol scrutiny of the whole field of vision, 
we were fully convinced that there was no plain adjoin- 
ing Gebel Musa, or even near it in this part of the Horeb 
group, where the Israelites could have encamped and 
seen the giving of the law under the conditions of the 
Pentateuch. * * I am surprised beyond measure that 
any affect still to consider Gebel Musa the true Sinai. 
* * It seems hardly possible that any sane man could 
visit the localities and doubt the accuracy of his (Robin- 
son's) conclusions." 

Other distinguished writers might be quoted as proving 
that the traditional Sinai meets with very able and can- 
did opposition. Previous to Lord Lindsay's "Letters" 
scarcely any author expressed a doubt of the truth of 
the ancient tradition. It is only since what is termed the 
discovery of a plain before the northern extremity of the 
mountain, that a persistent attempt has been made to fix 
upon that extremity as the scriptural Sinai. 

It will be interesting and profitable, in this connection, 
to investigate this claim to the discovery of Er-Bahah, or 
the northern plain. You may remember that Canon 
Stanley asserted that, " among all the pilgrims who visited 
Sinai for so many centuries, hardly one noticed and not 
one i)aid attention to Er-Bahah." In order to correct 
what I stated to be an error of this author, I will intro- 
duce a few sentences from that distinguished traveler, 
PococTcey who wrote a description of this plain jtist one 
hundred years before either of the authors alluded to 
by Canon Stanley — that is, in 1748. It will, then, be 
acknowledged that the discovery alluded to is not to be 
attributed to any traveler of the last 100 years, at the. 
least. 

Pococke considered Gebel Musa to be Sinai, and the 
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northern snmmit Horeb, which is agreeable to tradition ; 
nevertheless he believes Er-Rahah to be the plain of the 
encampment, thongh Sinai is invisible from every part 
of it. He thus describes this plain : 

^^To the west and south of Sinai is a narrow vale, 
called the vale of Jah — ^tbat is, the vale of God. The vale 
to the west is certainly Bephidim. * * * Here they 
show the rock which they say Moses struck, and the 
waters flowed out. * * This vale of Jah does not 
extend the whole length of Mount Sinai and Horeb to 
the north, but opens into a plain near a league over every 
way, which is called the vale of Melgah. This, also to 
the north, opens into the vale of Rahah, which is to the 
west of the vale of the Convent that is between Horeb 
and Mount Episteme {wady Shu^eibj on my mapy JT). 
These two vales of Melgah and Rahah I take to be the 
desert of Sinai, into which the children of Israel moved 
before Moses was called up into the mount, and they 
remained here about two years. It is to be observed that 
the summit of Sinai, where God gave the law, is not to be 
seen from either of them, and from very few places ; not 
from any that I could observe to the north or north- west^ 
being hid by Horeb." 

In these sentences of the old author is an exact descrip- 
tion of the northern plain of Er-Bahah, though obscurely 
expressed, and it is something remarkable that Dr. Rob- 
inson should have omitted it from among the many other 
passages which he quoted from the same chapter in 
Pococke's book. Indeed, it has not even been alluded 
to by any of the writers who have endeavored to change 
the traditional localities of this renowned spot. Dr. 
Robinson goes so far as to assert that ^^no traveler has 
described this plain, nor even mentioned it, except in a 
slight and general manner," an assertion that called forth 
a bitter retort fh)m Laborde, the eminent French author 
and explorer, who had not only noticed the plain, but 
introduced an engraving of it in his *^ Voyage in Arabia 
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PetaraBa," published in London in 1838, in advance of Dr. 
Robinson' s work, and which, together with a large map 
of Sinai, Dr. Robinson announces that he was supplied 
with, and frequently refers to in the introduction to his 
own extensive volumes on the Peninsula of Sinai.' 

Before leaving the plain of Er-Rahah, which has 
obtained notoriety only within the last thirty years, and 
that the surrounding valleys of the holy mountain may 
receive proper elucidation, I will briefly state the result 
of Dr. Robinson's investigations, as being all that is 
required at present. 

Of Er-Rahah, Dr. Robinson says : 

'^ We measured across the plain where we stood, along 
the watershed, and found the breadth to be at that point 
2,700 English feet or 900 yards, though in some parts it is 
wider. The distance to the base of Horeb, measured in like 
manner, was 7,000 feet or 2,333 yards. * * * We may, 
therefore, fairly estimate the whole plain at two geographi- 
cal miles long, and ranging in breadth from one-third to 
two-thirds of a mile, or as equivalent to ^ surface of at least 
one square mile. This space is nearly doubled by the 
recess so often mentioned on the west, and by the broad 
and level area of wady Sheikh on the east, which issues 
at right angles to the plain, and is equally in view of the 
front and summit of modem Horeb." 

The above estimate of Dr. Robinson gives but two square 
miles for the encampment of the Israelites, numbering 
nearly 3,000,000 persons, and for all their flocks and herds. 
These are the confined limits of the northern plain. The 
southern plain of Sebiiyeh will now be described from 
notes taken on the spot by myself in 1844, and published 
in the New York *' Literary World," in February, 1848 : 

"On the 6th day of March, 1844, my two comx)anions 
set out from the convent at Mount Sinai for the purpose 
of ascending the Mountain of Saint Katherine. I declined 
going with them, partly through indisposition and partly 
because I thought I could spend the day more usefully 
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and agreeably in making some sketches in the neighbor- 
hood of the conv^ent. After my friends' departure with 
the guides, I took a little Arab boy with me to carry my 
sketch-book and water bottle, and walked up wady 
Shu'eib, until I came to the little Mountain of the Cross 
(Neja), which almost shuts up the passage into wady 
Sebfiiyeh, and where I had, for the first time, a view of 
the southern face of Mount Sinai. Here opened an 
extended picture of the mountain lying to the south of 
the Sinaite range, for I was now some 800 feet above the 
adjacent valleys. After much difficulty, I succeeded in 
climbing over immense masses of granite to the side of 
the Mountain of the Cross, which I ascended about 500 
feet on its south- western face, in order to obtain a good 
view of the peak of Sinai which I was anxious to sketch. 
Here, close at my right, arose almost perpendicularly the 
Holy Mountain, its shattered pyramidal peak towering 
above me some 1,400 feet, of a brownish tint, presenting 
vertical strata of granite, which threw off the glittering 
rays of the morning sun. Clinging around its base was 
a range of sharp, upheaving crags, from one to two hundred 
feet in height, which formed an almost impassable barrier 
to the mountain itself from the valley adjoining. These 
crags were separated from the mountain by a deep and 
narrow gorge, yet they must be considered as forming 
the projecting base of Sinai. 

" Directly in front of me was a level valley, stretching 
onward to the south for two or three miles, and inclosed 
on the east, west and south by low mountains of various 
altitudes, all much less, however, than that of Sinai. 
Phis valley passed behind the Mountain of the Cross, to 
my left, and out of view, so that I could not calculate its 
northern extent from where I stood. The whole scene 
was one of inexpressible grandeur and solemnity, and I 
seated myself to transfer some of its remarkable features 
to the pages of my portfolio. 

^^1 remained at work until nearly sunset, when I dis- 
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covered people coming toward me through the dark 
ravine between the Mountain of Sinai and the craggy 
spurs which shoot up around its base. I feared they 
might prove to be unfriendly Arabs, but as they came 
nearer I discovered them to be my companions and their 
guides, who were returning from Mount St. Katherine. 
As the shades of evening were approaching, I shut up 
my portfolio, and, descending the hillside, joined my 
friends, and we returned together to the convent. After 
dinner they desired to see what I had done during the 
day, and my sketch-book was opened to them. They 
remarked, on seeing the drawing I had made, that as 
there was no plain on the southern border of the moun- 
tain, I might as well have left out the one seen in the 
drawing, ^tb&r my assurance that I had copied what 
was before me, they laughed, and remarked that none 
but a 'painter' s imagination could have seen the plain in 
question, for they had passed entirely round the moun- 
tain that day, and could assert positively that there was 
no such plain. Here was a difference of opinion certainly, 
and one that I did not relish much, as it might at some 
future time be the means of creating a doubt as to the 
faithfulness of my Eastern drawings. I begged them, 
therefore, to accompany me the next day to that side of 
the mountain and be convinced of what I had told them. 
They remarked thaf all authority was against me, and 
time was too precious to go over the same ground twice. 
The evening was spent in reading upon the subjects 
which had occupied our time during the day. Among 
other works were the 'Biblical Researches' of the 
learned Dr. Robinson, which had now become almost 
the only hand-book of the East, and deservedly so, on 
account of the extensive information upon the topography 
of the r^ons treated of ; the vast amount of historical 
truths brought together in an instructive order ; and the 
knowledge now first imparted concerning the different 
nomadic tribes inhabitiDg the peninsula of Sinai. On 
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taming to p. 176, vol. 1, of the 'Biblical Researches/ 
I was surprised at finding the following remark : ' Even 
to the present day it is a current opioion among scholars, 
that no ox>en space exists among these mountains.' * * * 
''The next morning, March 7th, I prevailed on one of 
my companions ( Mr. A. B. Ackworth, of London ) to 
accompany me to the plain in front of Oehel Muaa ( Mt. 
Sinai ), and the following extract from my journal will 
give th6 result of our investigations: '7Ui March.— 
Spent in wady Es-Sebalyeh, or the plain before Mount 
Sinai. Ascended wady Shueib from the convent to the 
Mountain of the Cross (Gtebel Neja), and passed the high 
neck which joins it to Gtebel Deir; descending, with 
great difficulty, a very precipitous goige into wady 
Es-deba'iyeh, we took our course along the base of Gebel 
Deir, until we came to a point whence the peak of Sinai 
was no longer visible, because of the intervening point of 
Gebel Deir ; then striking across Sebalyeh to the right, 
keeping Sinai in view, we stopped to contemplate the 
scene. Here the plain is very wide, and forms one with 
wady Sedout, which enters it from the south-east at a 
very acute angle, and in the whole of which Sinai is 
plidnly seen. These two waddies made a width of at least 
the third of a mile. The hills rising from the east and 
south of Sebalyeh, in front of Sinai, are of gentle ascent, 
ux)on which flocks might feed, and the people stand in 
full view of Sinai. For many miles, perhaps six or more, 
on the eastern border of this plain, are seen many small 
plains high up among the hUls, from all of which Sinai 
is plainly visible. Near where we stood, a high, rocky 
platform of granite arose from the plain, upon which I 
seated myself, and took a sketch of the valley to its junc- 
tion with wady Es-Skeikh on the north, where stands 
Gebel Fureia, a very conspicuous and singular mountain. 
At this iK>int wady Skeikh turns from its eastern course 
after leaving wady Bahah, and runs north around 
Gebel Fureia, where it receives Sebalyeh from the south, 
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and with it forms one level and unbroken plain for about 
twelve mUes to the north of the place where I was seated. 
Turning back now to the south, we traversed the plain 
toward the base of Sinai. The wady grew narrower as 
we approached Neja, the base of which projected far 
into the plain, and its head shut off the view of Sinai for 
a distance of about one-half the width of the plain at its 
base. As we passed its foot Sinai again appeared, and 
we measured the plain near the pathway which leads up 
toward Sinai on the southern border of Neja, and which 
appears to be the only entrance to the Holy Mountain. 

'^ ^ The measured width here was 430 feet. Passing on 846 
paces, we arrived at the narrowest part of the plain, some 
few yards narrower than where we had measured it. 
This may be considered as an entrance door to the plain 
which lies directly in front of Sinai, and which now 
spreads out level, clean and broad, going on gently 
ascending ground to the south, with varied widths for 
about three miles, where it passes between two sloping 
hUls and enters another wady which descends beyond, 
and from which it is most probable, Sinai may yet be 
clearly seen. 

" * On the east, this plain of Seba'iyeh is bounded by 
mountains having long, sloping bases, and covered by 
wild thyme and other herbs, affording good tenting 
ground immediately fronting Sinai, which forms, as it 
were, a grand pyramidal pulpit to the magnificent amphi- 
theater below. The width of the plain immediately in 
front of Sinai is about 1,600 feet, but further south the 
width is much increased, so that, on an average, the 
plain may be considered as being nearly one-third of a 
mile wide, and its length, in view of Mount Sinai, between 
five and six miles. The good tenting ground on the 
mountain sides, mentioned above, would give much more 
spac« for the multitude on the great occasion for which 
they were assembled. This estimate does not include 
that -psixt of the plain to the north, and wady Es-Skeikh, 
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from which the peak of Sinai is not visible, for this 
space would contain three or four times the number of 
people which Seba'iyeh would hold. 

" 'From wady Es-Seba'iyeh, we crossed over the gran- 
ite spurs, in order to pass around the southern border of 
Sinai into wady Lejah. These spurs are of sufficient 
size to have separate names among the Arabs. 

'^ ' Around them were generally deep and ragged gorges 
and ravines or water-courses, the sides of which were 
formed of ledges of granite, nearly perpendicular, of a 
pink color and fine texture. Th^re are no gravel hills, 
as mentioned hy Dr. Robinson, but a series of low gran- 
ite hills, much broken up and of different colors, princi- 
pally of a greenish gray and brown . The plain is covered 
with a fine debris of granite. 

'* 'Whilst crossing these low hills, my friend pointed 
out the path between them and . Sinai, in the ravine 
through which he had passed yesterday, on his return 
from St. Katherine, and it was seen that no plain would 
be visible from any part of it, owing to the height of the 
spurs which separated the ravine from Seba'iyeh, and 
we concluded that most travelers had been led into false 
views concerning this part of the mountain, from having 
taken the same path, and hence it was that no account 
had been given respecting the plain of Seba'iyeh. This 
ravine around Sinai becomes a deep and impassable 
gorge, with perpendicular walls, as it enters wady Lejah, 
passing through the high neck connecting Sinai with the 
mountain on the south; Descending into Lejah, under 
the rocky precipice of Sinai, we found the wady nar- 
row, and choked up with huge blocks of granite, which 
had tumbled from the sides of the adjacent mountains. 
We could now see the olive grove of the deserted convent 
of El-Arbain, situated in the bottom of the narrow val- 
ley. Passing through this garden; we found a fine run- 
ning stream of crystal water, of which we partook freely, 
for our thirst was great. The garden was walled, and 

60 



894 Kelloqq on Mount Sinai. 

well irrigated by many small canals, but nothing seemed 
to flonrish but the oUye. Continuing down the valley, 
amidst loose rocks of granit^e, upon some of which were 
inscriptions m Sinaite, Greek and Arabic characters, and 
enjoying the wildness of the scene, and the gloomy gran- 
deur of the lofty mountains of naked rocks which almost 
overhung our path, we saw Horeb on our right, and soon 
entered upon the plain before it, called wady Bahah. 
After taking a sketch of Horeb, as the sun was setting, 
we made our way to the convent, to pass the night within 
its hospitable walls. Thus was completed a walk around 
the whole Mountain of Sinai.' 

^'I have drawn out a kind of map from my notes, by 
which you will be better able to comprehend the foregoing 
extract. Although inaccurate, it may answer our purpose. " 

The foregoing account of the plain Seba'iyeh, I believe, 
was, at the time it was published, the most minute and 
yet the fullest description which had been given of its 
extent, its shape and its physical character, and its rela- 
tive position to Gebel Musa. And the views presented 
this evening, enlarged from my original drawings, are 
the only illustrations I have yet seen of the Mountain of 
Sinai and the Seba'iyeh plain beneath it. I make no 
claim to discovery, however, for this would be prepos- 
terous, since it was noticed by Dr. Shaw in 1722, and 
Burckhardt in 1816 ; though at the time of my explora- 
tion I knew nothing of their writings- a state of ignorance 
quite excusable in an artist, since neither Lord Lindsay, 
Dr. Robinson, nor any other modem traveler or author, 
has ever alluded to them. Those earlier authors just 
named agree entirely, so far as ^heir notices extend, with 
my own observations. And however imperfect or exag- 
gerated the map may be which accompanied my published 
notes, it is still accepted as useful and authentic. An 
exact copy of it, though without acknowledgment, may 
be seen in the Rev. I^jrman Coleman's ^^Text Book of 
Biblical Gteography." The author, however, has written 
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to me to say that in fature editions of that wark the over- 
sight shall be corrected. In his communication he adds 
the following remarks : 

"In my private judgment I fully accepted your the- 
ory. I was at Sinai in 1857, and spent three days in a 
study of this question, walking over all these plains and 
timing my walks by my watch, in company with a highly 
intelligent gentleman. I dissent entirely from Dr. Robin- 
son, and only differ from your views by supposing the 
' whole mouTd ' to have been occupied by the tokens of 
the Divine presence." 

I have already alluded to Laborde as having anticipated, 
by many years, the so-called discoveries of Lord Lindsay 
and later travelers, in regard to Er-Rahah, and in fixing 
upon it as the plain of the encampment. It is but justice 
to this great writer to statb that he subsequently changed 
his opinion and became the first of all to support the 
claims of the plain of Sebalyeh against cotemporary 
authors with whose views he had formerly agreed. In 
the appendix to a work entitled "Commentaries upon 
Exodus and Numbers," issued in Paris in 1841, Laborde 
says that he delayed its publication in order to notice 
Robinson and Smith's "Sinai and Palestine," and some 
other works which had just then appeared. In speak- 
ing of Sinai and Seba'iyeh, his corrected opinions are thus 
expressed : 

"The people encamped and united in the southern 
, plain. * * * I believe it to be impossible to find, in 
archaeological researches which propose to fix the locali- 
ties of the battles of antiquity or the events of our his- 
tory, so complete a union of coincidences. And we will 
add, that the world does not produce a scene so grand as 
Sinai, viewed from the bottom of wady Sebalyeh ; a moun- 
tain of such altitude, cut thus to a point in a way to afford 
a view of its summit at so short a distance." 

About the time I was preparing my notes in New York 
for publication, there appeared in Berlin a work by P. A. 
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Strauss, entitled ' ' Sinai and Golgotha, ' ' 1 847. The author 
gives a veiy graphic account of his examination of Seba'- 
iyeh. Being totally ignorant 'of each other' s views, it is 
astonishing how nearly we approximated both as to meas- 
urements and topography, and to the general character of 
the scene. He did not go around Gebel Musa, but confined 
his investigations to the plain, commencing at the base of 
the mountain and going north to wady Sheikh, which he 
says " forms one vast valley with Seba'iyeh, the merging of 
the two being so little marked that in the darkness which 
had fallen we did not detect it. * * * Saba'iy eh ought to 
be represented as of the same breadth which Dr. Robin- 
son assigns in his map to Es-Sheikh." He considers 
rightly the Er-Rahah plain *'only an arm'' of this vast 
valley. His conclusion is " that, in respect to magnitude 
and general grandeur of effect which result from height, 
there is no comparison between Sinai with its plain on the 
south side, and Horeb with its plain on the north." 

Other writers have, within a few years, given similar 
testimony in favor of Seba'iyeh and the Sinai of tradition, 
but I consider it unnecessary to quote them here, and I 
will detain you only a short time longer by some very 
pertinent passages from very capable and distinguished 
authors relating to this subject. 

Carl Ritter, the illustrious German geographer, says: 
' * It is to be hoped that other observers will soon thoroughly 
inspect the whole topography of Sinai, that we may have 
a more exact map of the locality, which is the more to be 
desired, inasmuch as both Laborde's and Robinson's are 
defective in relation to the wady Seba'iyeh, and Robin- 
son's in relation to the plafn of Seba'iyeh as well. * * 
The explorations of later travelers have cleared up the 
whole difficulty, and have shown that not alone on the 
north side of Horeb lies a plain large enough for the 
encampment of so mighty a host as Israel, but that on 
the soiUh side of the mountain there is one no less large, 
into which the broad and spacious wady Seba'iyeh leads 
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from the wady El Sheikh ; and that before this vast plain 
the mighty pyramid of Sinai towers just as visibly as the 
Ras Sussafeh in sight of the plain Er-Rahah, for which 
no tradition declares its testimony." The author here 
speaks of the wady as distinct from the plain of Seba iyeh, 
when in reality they are one and the same extended 
valley. 

Dr. Kitto, in his "Daily Bible Readings," a work 
several years later than the ^'Scripture Lands," again 
inserts the substance of my narrative, with these observa- 
tions upon it : 

" It would appear that those who in older times looked 
upon Gebel Musa as the Mount of God, were by no means 
so blind to circumstances and probabilities as travelers in 
their own imperfect information have imagined ; and now 
that it has been shown that the want of a camping ground, 
which alone created the desire to give a different locality 
to Sinai, does not exist, there appears no good reason why 
the despised mountain should not have its ancient and 
crowning glory restored to it. It is probable that no 
stronger instance has occurred to show the necessity of 
the utmost caution, and the most assured data, in dis- 
turbing the established conclusions in matters of this 
nature, and which may have been founded on circum- 
stances existing, though hidden from us. * * Mr. 
Kellogg accounts for the mistake of previous travelers 
by showing that, by the patft usually taken, this import- 
ant valley of Seba Iyeh is shut out from view by the spurs 
in front of Mount Sinai." 

Here end the evidences which I proposed to offer in 
support of the ^uai of tradition. It is not a tradition 
originating with monks, as some writers have prejudiced 
the question by asserting, for it had existence before 
any religious orders were established, as we know from 
Josephus' description of the mountain. Indeed, its 
origin goes far beyond our knowledge. It is sacred alike 
to the Hebrew, the Christian and the Mohammedan. But 
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we may soon look for an anthentic report from a corps 
of scientific men who are. I believe, now engaged in a 
thorough survey of the disputed district, at the instance 
of a society in London ; a report which, I trust, will for- 
ever put to rest this vexed question. 

Before concluding this paper, I desire to say a few 
words upon the religious prejudice which, I think, has 
had much to do in originating this whole dispute. 

The desire to harmonize the acknowledged facts of 
physical nature wpith the literal sense of the Scriptures 
is ardent with most Christian philosophers ; but the pro- 
gress of science is continually presenting formidable 
arguments in opposition to their labors and their hopes. 
This apparent conflict of science with revelation has been 
of great advantage to infidels and skeptics in their war- 
fare against the Divine Word ; a warfare which will pro- 
bably continue to trouble the Christian church so long 
as it has no fixed interpretations of the prophecies of 
the Old and the parables of the New Testament. The 
traveller, however, should if possible be free from the 
prejudices engendered by this conflict, in his explorations 
of scenes he intends to describe. His only safe rule 
would seem to be to receive the Mosaic record of the 
great Hebrew deliverance from Egypt as a stupendous 
miracle ; not to be understood at all by confounding it 
with the known laws of physical science, or with natural 
facts ; for this would only result in ensnaring the judg- 
ment in a network of confusion and doubt. The explorer 
thus enthralled can make little progress either in historic, 
sdentiflc or religious investigation. 

Beyond the general landmarks, such as Egypt, the 
Red Sea, the Wilderness, Sinai and Palestine (to which 
a spiritual signification is attributed by all religious 
denominations), there is much recorded in the memorable 
march of the Israelites that cannot, it seems to me, be 
reconciled to the law governing the human senses, nor 
with those of time and space. To uphold the letter of 



Tmb Spirit and thb Letter. 899 

the text strictly would be to put in doubt the entire story 
of Moses regarding the Israelites. May it not be that 
the numbering of the tribes and other incidents of the 
Mosaic record inyolyed another and more important sense 
that the literal, just as the chronology of the earlier books 
of the great lawgiver are now admitted to do. If so, it 
would relieve the question of many difficulties. 

These reflections were forced upon me in all my wan- 
derings throughout the Wilderness and the Holy Land ; 
and they were strengthened by a conversation with the 
learned Dr. Keith, at Jerusalem, in 1844, on the occasion 
of a general meeting of missionaries to the Holy Land. 

Dr. Keith zealously upheld the opinion that prophecies 
concerning the destruction of Solomon's temple had been 
fulfilled to the letter. But when it was suggested in 
reply, that there still remained Tfiany stones in that struc- 
ture which had not been overthrown, he admitted the 
fact, yet still sustained his opinion by remarking that 
^^CTumgh had been overthrown to fulfill the spirit of the 
prophecy." 

Now, it is this very necessity of a compromise between 
the spirit and the letter which opens the way to skepticism 
and prevents a careful and successful examination of the 
supposed localities of events related in Scripture. To my 
mind, no compromise is necessary ; the spirit and the let- 
ter are one, and when their unity is unseen, it is because 
we do not comprehend the nature of their union. This, 
however, is not the occasion for discussing this point, 
though it is of interest and importance ; its introduction 
here is solely to indicate what I believe to be the cause 
of the difficulty, which ofttim^s leads the minds of explo- 
rers and scholars into labyrinths of mystery, and disap- 
points their hopes of important discoveries in sacred 
fields. 

The results of abandoning ancient tradition without just 
cause must, from what has already been shown, so con- 
fuse the Bible student that he cannot be instructed by a 
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vivid conception of the localities of those marvelons 
transactions which attended the promulgation of the 
Commandments. It is, moreover, a censurable thing to 
overthrow, without good and pressing reasons, a tradition 
venerated for many centuries, not alone by Christians and 
Hebrews and Mohammedans, but also by the poor wander- 
ing Bedouin children of the desert, whose simple and 
abiding faith in a heavenly Father is not derived from 
any written creed, but implanted by the oral teachings of 
the patriarchs of their race, and renewed from day to day 
by those memorable traditions that point out those very 
places in their own silent wildemess which the Almighty 
had chosen for the glorious manifestations of His Divine 
goodness and power. 



Introductory Address of the President. 401 



XIIL 

REPORT OF THE RECEPTION, BY THE AMERICAN 
GEOGRAPHICAL SOCIETY, OF CAPTAIN HALL AND 
HIS OFFICERS, PREVIOUS TO THEIR DEPARTURE 
FOR THE ARCTIC REGIONS, HELD JUNE 26th, 1871. 
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It is proper that I shoald say, ladies and gentlemen, 
in receiving Captain Hall, that the whole merit of get- 
ting up this expedition is due to him alone. It was his 
unaided efforts at Washington which have resulted in 
the expedition which he is about to undertake, and 
which will leave here to-morrow or the day following. I 
hope that the same indomitable energy which enabled 
him, single-handed and alone, to succeed in getting up 
this expedition, will be attended by still more auspicious 
restllts in his efforts to reach the Pole. (Applause.) He 
is undertaking a task of very great difficulty. He 
proposes to first make the attempt by Jones' Sound. 
After the great difficulties which Sir Edward Belcher had 
to encounter in that direction, from the powerful current 
he met and the great accumulation of physical difficul- 
ties, we hope that the indomitable energy of Captain Hall 
and his gaUant associates will enable them to discover 
more than was accomplished by the distinguished English 
commander. Captain Hall also proposes to try the fur- 
ther route by Smith Sound ; but I propose, when we 
adjourn to the next room, where we have a large polar 
map, to ask Captain Hall to point out, for the benefit of 
those present, the exact route he proposes to take. The 
peril to be encountered is very great. The physical diffl- 
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cnlties have proved too many and serious, heretofore, for 
any, expedition. He proposes to make the great journey 
to the Pole, if it can be reached, from the furthest 
known explored point, where our countrymen, Dr. Hayes 
and Dr. Kane, arrived at, a distance of 500 miles, by 
sledges, so &r as the ice will admit, and by water, if 
water should intervene, requiring a journey by that ele- 
ment. He hopes to overcome the difficulties which car- 
ried Captain Parry far southward, by taking a more 
easterly direction. It may be asked, ladies and gentle- 
men, what object is there in reaching the Pole I A very 
distinguished scientific man of England said, the other 
day, in a public lecture, in reply to the question, "what 
is the use of science t" that the best illustration he could 
give was the answer that Dr. Franklin returned when 
some person asked him what was the use of his discovery 
in respect to the lightning. The answer he made was, 
" Tell me what is the use of an infant ; make it of use 1" 
And this distinguished lecturer followed it up by a much 
more significant illustration, saying that when Yolta 
ascertained that the dead frog's leg would move by the 
application of two metals, a secret of nature was disco- 
vered which led, by a legitimate train of investigation, to 
the discovery of the eclectric telegraph. We do not 
know, and cannot esti9iate in anticipation, the conse- 
quences that will result from a more accurate knowledge 
of our globe. Columbus found very few who would 
sympathize with him, or who perceived the utility of the 
effort on his part to go out into the unknown waste of 
waters beyond the Straits of Gibraltar, in pursuit of a 
new country. Who can, at this time, estimate the 
important advantages which have followed upon that 
successful adventure ! If, now, it should be possible to 
reach the Pole, and possible to make accurate observa- 
tions at that important point, from the relation which the 
globe bears to the sun and to the whole stellar universe, 
the most important results are very likely to follow in a 
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more thorough knowledge of our own globe; resnlts 
bearing upon one of the most important of principles — 
magnetism ; not only the laws of revolution of our globe, 
the laws of life, the laws of vegetation, a law that seems 
to pervade everything that pertains to the surface of the 
globe, and even to the interior, to say nothing of the 
important bearing of it upon a science yet in its in&ncy, 
the science of meteorology, the science of the atmos- 
phere, the great influence which is the cause of life and 
vegetation, and the untold influences which result in the 
general welfare of mankind. 

Ladies and gentlemen, if we stop for a moment to reflect 
upon the great advantages which we enjoy at present in 
civilization, in everything that we enjoy, our habits, com- 
forts, business, eveiything that is elevating to us, we would 
be astonished to find how large a portion of them can be 
traced to the slow and patient investigation of some scien- 
tific discoverer, who patiently unfolded the truth which 
led to developments which we are reaping the full advan- 
tage of. There is no scientific inquiry which we can ever 
estimate what the results might be, but, taught by the 
whole experience of the past, taught from everything that 
has been known from the beginning of civilization, is of 
the highest importance to make true acquisitions to our 
knowledge ; and there is no branch of our knowledge so 
important as a knowledge of the great planet which we 
inhabit. We have, within the last three or four centuries, 
achieved enormous results in the acquisition of that 
knowledge ; much remains to be known ; and one of the 
most important things to be known is the Pole. 

You are sitting to-night, ladies and gentlemen, in the 
presence of those brave men, and this northern woman 
and her husband, who are going to make this perilous 
attempt in the cause of science and of mankind. Tou 
have honored the enterprise by your presence, and I have 
no doubt they will vindicate it as far as possible by all 
the energy with which they and their commander will 
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this investigation. You have before yon, to-night, in the 
presence of Mr. Morton, the only man with Captain Parry, 
who has seen what possibly may be the open polar sea : 
at all events, one of two men who has seen water further 
to the northward than any man before his time. He feels 
sufficient interest in this expedition to go out upon it, and 
I hope that he may succeed in reaching that sea,' and in 
exploring it. We have also the presence to-night of Mr. 
Bessels, who has recently arrived from Hammersfest, on 
the Arctic. I shall take pleasure in introducing him to the . 
Society in the adjoining room, and he will perhaps say a 
word. We have also the presence of our friend Mr. 
Pavy, who, on the 6th of July, will go out on another 
expedition in the hope of reaching the Pole by the way 
of Behring Strait. I gave a somewhat lengthened account 
at the last meeting, Mr. Pavy being present, too modest 
to speak, of the expedition wliich he proposes to make, 
but I will say, at all events, that Captain Hall and his 
companions will attempt it in the eastward, and Mr. Pavy 
on the 6th of July in the westward. Mr. Pavy, though 
living from an early period of his youth in iSrance, is, 
like Captain Hall, also an American, bom in this country ; 
so we will have two American explorers emulating each 
other in the attempt to add to the acquisition of human 
knowledge in this perilous experiment of traveling to the 
Pole. I will now, ladies and gentlemen, as the adjoining 
room is not as crowded as this, take the liberty of asking 
our guests to walk in there, and there I will ask Captain 
Hall to point out on the large Arctic map which covers 
the end of that room, the route he proposes to follow. 

Addbess of Captain Hall. 
Labibs akd Gentlemen, Mb. Pbesident and Mem- 

BEBS OF THE AMEBICAN GeOGBAPHICAL SoOIETY OF JS^EW 

YoBK : If I were asked my choice whether I would sx)eak 
to you to-night, or make a sledge journey to the North 
Pole, by all means I would take the latter. It is expected 



ADDBS88 OF CaFTAIN HaLL. 405 

of me that I will do eveiythiiig ; will commence to agi- 
tate the people, and make the North Pole subject poptdar, 
and then go to Congress and apply for an appropriation ; 
then to select every man of the expedition ; next to deter- 
mine every detail firom first to last, and then to come here 
to New York and make an address before one of the 
most learned societies of our country, and one of the 
most important of the world. 

I need make no apology, for I have made not the 
least preparation to appear before such an audience. I 
am overwhelmed with calls from every direction. My 
duties to the expedition which I have the honor to com- 
mand are many, and I know not how it is that I am able 
to stand here to-night to attempt to address- you. 

In the fall of 1869, I returned from an expedition of 
five consecutive years in the Arctic r^ons, as many of 
you well know. Those five years were spent in deter- 
mining the fate of Sir John Franklin's party. On my 
return I commenced to get up an expedition in search of 
the North Pole. My idea was that I could become the 
salvation, as it were, of some of Sir John Franklin's 
expedition, thinking t woxdd find some of them living 
among the Esquimaux. J found there were none living, 
and I therefore returned to the States, and at once com- 
menced the agitation of the subject of getting up an 
expedition, the object of which was to reach the North 
Pole. In February, 1870, I landed in Washington. 
Almost my first caU was upon the President of the United 
States. I detailed to him my plans, and the interview 
resxdted in encouragement ; and that encouragement car- 
ried me on and on, and the result is that the expedition 
is now ready, or about ready, to go to the North Pole. 
From the President I called ui>on the Congressmen, 
republicans and democrats. The encouragement that I 
received from all was overwhelming, and I must say to 
you here to-night, speaking the truth, that never in my 
life did I believe that there were so many good — ^glorious 
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good — souls as I found there in the Congress of the United 
States. You hare no idea of the tasks they perform — of 
their incessant labor. 

As I said, I received great encouragement from the 
President of the United States. He gave me leave, after 
fully investigating the subject, to use his name as being 
interested in the expedition and would like to have the 
question of. the North Pole solved. The area surround- 
ing the North Pole, ladies and gentlemen, consists of no 
less than 2,500,000 of square miles ; almost equal to the 
United States proper. I have devoted no less than twelve 
years to the object of investigation in the Arctic Ocean. 
Many who have written to me, or who have appeared to 
me personally, think that I am of an adventurous spirit 
and of bold heart to attempt to go to the North Pole. Not 
so. It does not require that heart which they suppose I 
have got. The Arctic Region is my home. « I love it 
dearly ; its storms, its winds, its glaciers, its icebergs ; 
and when I am there among them, it seems as if I were 
in an earthly heaven or a heavenly earth. The numerous 
letters that I have received, from time to time, from 
various parts of the country, show to me how interested 
men are in the subject of the investigation or discovery 
of this part of our globe. If I were asked, is it possible 
for a man to reach that point of our earth? I should 
answer yes. I believe I have done the greater part of the 
work of rea<;hing there, to wit : I have got the means to 
go there from a liberal government ; and if there is any- 
thing wanting, it will be my own £a*ult. I supposed, being 
a civilian, I would be met with a cold shoulder by those 
belonging to the navy. The statute was so passed that 
the money appropriated for this expedition was put into 
the hands of the President. The President, after appoint- 
ing me commander, turned me over to the Secretary of the 
Navy, the Hon. George M. Robeson ; not that he is a 
republican, but a man of the world. I almost worship 
him. Not one requisition that I have made of him, in 
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reason, has he refused me. He asks me what I wish ; 
what will contribute toward the success of the expedition ; 
I tell him, and it is at once forthcoming. 
, But a moment before I left Brooklyn and my fATorite 
^^ Polar is y^^ I was waited upon by the commandant of the 
navy yard, who told me if there was anything more 
wanted, to name it. I told him what I had, and thanked 
him in the name of the geographical societies of the earth. 
I told him the encouragement I had received from the 
naval men was enough to carry me to the North Pole. I 
have chosen my own men ; men that will stand by me 
through thick and thin. Though we may be surrounded 
by innumerable icebergs, and though our vessel may be 
crushed like an egg-shell, I believe they will stand by me 
to the last. What has troubled me more than anything 
else is the selection of lan astronomer. Not until the last 
moment have I been successful in getting a man that will 
venture on the expedition, and he will ever be remem- 
bered, for he has the boldest heart, and his name is 
Bryan. His parents are, I believe, in this audience. I 
met them for the first time to-day, and I can but thank 
them that they have given to the world a son who is will- 
ing to give up his life for science. I have selected a gen- 
tleman who has come highly recommended from Germany, 
and who will assume chief command of the scientific por- 
tion of the exi)edition. The work that he will have upon 
his hands will be equal to that of four ordinary men. 
Such men I have tried to get about me, and I have been 
Bucoessful. 

The Route. 

I propose to leave the port of New York and go into 
Davis Straits, first stopping at St. Johns, Newfoundland. 
The yellow of this chart represents the land, the blue the 
sea, while the white represents the area of the Polar 
region unknown. During no less than three centuries 
and a half have various nations been attempting to reach' 
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the pole. Expeditions after expeditions have been organ- 
ized and formed, and, after all, the highest elevation — ^the 
highest latitude — ^was that reached by Sir Edward Parry 
in 1827, 82^ 46' . After spending a few days at this island 
(Newfoundland), lying at about 70^, t shall cross Baffin' s 
Bay, with the land of Greenland aboard, as we call it, on 
the stiCrboard side, keeping between the drifting flood and 
the land line. After getting to Cape York, or a little 
above it, to Cape Diggs, I then expect to run on a paral- 
lel with Jones' Sound, latitude 76°. The land then trends 
to the northward. If I find land, and water will permit 
me to go to latitude 80°, I shall do so with the Polaris ; 
but it may be that I shall encounter heavy p^k ice 
coming out of Jones' Sound with the current, which 
comes to the eastward, which would drive me back. In 
this case I shall pursue the route of Dr. ELane, up Smith 
Sound. Prom what we know of the report of Dr. Hayes, 
I shall attempt the west side of Smith Sound. The rea- 
son why no further attempts have been necessary to be 
made on the east side of Smith Sound is that, by the 
configuration of this sea, the glaciers from the north 
throw down their icebergs and fill up this bay here, and 
spread to the southward where Elane had his winter 
quarters. You will recollect what Dr. Hayes now calls 
Elane Point, and because of that drift pressing upon that 
point he never was able to get his Advance out. There- 
fore, Dr. Hayes made no attempt to follow that course, 
but went into Port Hope. When he left, in 1861. he 
crossed directly over to Cape Isabella, and from the 
heights of Cape Isabella he saw to the north an opening 
next to the land that would have admitted, had he had a 
steam vessel, of his going something like fifty miles to 
the northward, where he would undoubtedly have still 
found open water. 

I say; failing in Smith Sound, I shall go into Jones 
Sound ; and failing to find a way between the land and 
the ice, I shall go back, and perhaps take harbor where 
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Dr. Hayes took his ; perfectly satisfied to let that be the 
basis of my operations in reaching the North Pole. I 
have no idea of getting the Polaris higher than latitude 
80^ this year. The balance of the distance, 600 miles, is 
only 600 geographical miles, or 702 English, making the 
journey to the Pole 1,400 English miles. The journey 
from latitude SO'', from the harbor, I shall make in April 
of next year. The animals used for draft will be dogs. 
No one estimated the value of dogs higher than Dr E^ane. 
The English think but little of them from the &ct that 
they seldom or never used them. I have before now 
made a journey of 600 miles for the purpose of getting 
dogs to increase my team. 

At Disco and other places in the upper part of Green- 
land I expect to get my dogs, and shall take great pains 
in selecting them. Having gone into winter quarters a 
month or two before starting, the dogs will be well fed up ; 
and I have found that the Esquimaux make their dogs 
draw from 860 to 400 pounds each. Dr. Kane found that 
they could draw 600 pounds. The Esquimaux make 
them draw more from the peculiar way in which they use 
their sledges. They shoe them with ice, so that the attri- 
tion with the crystals of snow, or friction, is hardly any- 
thing, while if you have polished steel or iron, with the 
thermometer at 80^ or 40^ below zero, the attrition is much 
greater. I shall start from latitude SO'' with no less than 
five sledges, each sledge drawn by fifteen dogs and accom- 
panied by two men. The five or six sledges starting for 
the Pole will be fully provisioned, and when the provi- 
sions of one sledge are nearly exhausted, the remaining 
four will continue on, while the other returns at once. 
When the provisions of another sledge are exhausted it 
will also return, the other three continuing on. This 
arrangement will be carried out until the final 100 miles 
is made by the last sledge. Whether I shall find a con- 
tinuation of land beyond Grinnell Land on to the Pole I 
do not know, but I am prepared to see open water ; and 
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should I find thii^, then I shall go on by portable boats. 
Any Arctic traveler would prefer to find open water, for 
the hardest work men have done is that of sledging: 

I have been reminded that I must be as brief as possi- 
ble, as I must repeat my explanation in the other room. 
I shall also take occasion there to ask Dr. Bessels, our 
naturalist, to say a word or two before his de])arture. 

The company, at the conclusion of Captain Hall's 
remarks, repaired to the adjoining room, where a flag 
was presented to Captain Hall and his party by Mr. 
Henry Grinnell, in the following speech : 

Speech of Mb. Gbinnbll. 

This is quite a noted flag, and has seen peril by land 
and peril by sea and ice. In 1838 it went with Wilkes' 
expedition to a higher latitude toward the Southern Pole 
than any American flag ever went before. In 1860 the 
flag was presented to me by Lieutenant Walker, who 
took it to the Southern regions, with the request that I 
would loan it to De Haven. He took it to a higher lati- 
tude in the Northern regions than any other flag had 
ever been. Dr. Kane took it, with another expedition, to 
a still higher northern latitude. When Dr. Hayes went 
on his expedition I loaned it again to him, and he carried 
it about thirty-seven miles higher than an American flag 
had ever been before. 

Now, I give it to you, sir. Take it to the North Pole, 
and bring it back a year from next October. 

Reply of Captain Hall. 

I really feel from the bottom of my soul that this flfig, 
in the spring of 1872, will float over a new world ; a new 
world, in which the North Pole star is its crowning jewel. 

Judge Daly, Ladies and Gentlemen : We are very 
familiar with the name of the German geographer. Dr. 
Petermann. The world is more indebted to him than to 
any living man, for acquisitions in respect to every branch 
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of geography that involves new discoveries ; but particu- 
larly in respect to the exploration of the Arctic. He, him- 
self, as you are aware, projected an expedition. The 
gentleman who goes out in the present expedition as a 
naturalist has done so under the inspiration of Dr. Peter- 
mann. I propose, therefore, introducing to you Dr. 
Bessels, who will make a remark or two. 

Remarks of Db. Bessels. 

I am deeply satisfied, ladies and gentlemen, to be one 
of your guests to-ni^ht, and you will allow me to give 
expression to my feelings in a few words. I am not very 
familiar with the language of your country as yet, but I 
think I may be capable of understanding and appreciat- 
ing the kind nature of your invitation, such universal 
language of the heart which binds together men devoted 
to science. Perhaps, under other circumstances, it would 
have been better to postpone the reception you give to the 
members of our expedition until we return, until our deeds 
will speak for us ; but fortunately we have a commander, 
I mean Captain Hall, whose enthusiasm in support of 
Arctic explorations will justify the belief that he will 
succeed. If anything could be an additional stimulus to 
us during our trip, I think it will arise from the fact that 
such eminent men of science, such as compose this Society, 
are watching with interest the actions of our expedition, 
and are scrutinizing the results of our work. 

Colonel Myers, in behalf of Mr. Octave Pavy, here 
came forward and said : 

I am requested by my friend Mr. Pavy, who was with 
us at our last meeting, and is now about to set forth on 
an expedition toward the Pole, to return to the Society 
his sincere thanks, which he would himself convey if 
more familiar with our language. He desires me to say 
on his behalf that he will make the Society the medium 
of his communications with the scientific world, should 
he be successful in his operations, and will leave New 
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York with the most gratefal appreciation of the consid- 
eration which has been shown him by the Society. 

Rekabks of a Mehbeb in Bespokss — Mb. Fbakcis 

A. Stout. 

The Society hopes Mr. Pavy will favor ns with the 
results of his observations in the Arctic Circle, and will 
send ns, as he may be able, sketches, photographs and 
manuscript results of his search, so that he may give to 
the world, through this Society, and through no other, an 
account of his explorations and discoveries. 

Thb Pbbsibbnt. 

Mr. Pavy requests me to return an answer in the 
affirmative to your request. I desire very much, ladies 
and gentlemen, that Mr. Morton should say a word to 
you; but he is more accustomed to discovering open 
Polar seas than opening his mouth. His name has 
become a historical one. It is associated with the names 
of Kane and Hayes, with our first Arctic exploration, and 
he is now to be associated with the present expedition. 
The warm wishes of this Society, and the warm wishes of 
his countrymen, will accompany him especially, together 
with Captain Hall and all their brave associates. The 
remaining duty, ladies and gentlemen, is to invite you to 
retire to the adjoining room, where a collation has been 
prepared. 

I am requested again to introduce Mr. Morton to the 
audience, as he happens to be here now. 

MtL Mobton's Speeoh. 

Ladies Aim Gentlemen : I am placed in a position 
that I am not fit to hold at the present time. I would be 
more at home under my commander, yoked on to a sledge 
or pushing our way throagh Baffin's Bay, than in stand- 
ing before an intelligent audience such as I see here. You 
are, I suppose, well acquainted with my former proceed- 
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ings, I having been a member of the first and second 
Grinnell expeditionB in search of Sir Jo)in Franklin. It 
was my sad fortune to lose as brave a man as ever lived. 
He has passed from among us into a world where martyrs 
receive their reward. I would have gone to the end of 
the world with him under any circumstances, and it was 
his intention to go again to the North Pole or up to the 
Arctic r^ons, and of course I was to accompany him ; 
but between getting hold of, and losing my former com- 
mander, I gave up the idea of ever going again to the 
Polar regions, until some nine months ago. Captain Hall, 
knowing me by reputation, was kind enough to come to 
me and ask me to accompany him. I was almost too glad 
of the honor that he offered. I belong to Captain Hall's 
party, and I don't see, ladies and gentlemen, that there 
will be any difficulty in reaching the Pole. 

Dr. ELane's small, emaciated crew, after starving and 
freezing, after the terrible winter that we spent in those 
regions, accomplished 1,400 miles under most extraordi- 
nary circumstances ; sometimes dragging our boats on 
sledges, and then putting our sledges in boats, as ice and 
water intervened between us. We were eighty-six days 
on short allowance ; but we bore it with the courage and 
patience of men who had a duty to perform, and we were 
willing to do so. The water that is spoken of by Dr. 
Kane in his interesting narrative I have seen, and I believe 
now, as I believed then, the open Polar Sea was before 
us. I don't want any person to take my word for it. I 
am willing to show it to my commander, and to go into 
that sea and see whether it exists at all, and, if so, to what 
extent. I thank you, ladies and gentlemen, for your 
kind attention. 

The Pbesidsnt.— I shall ask Captain Hall to point out 
again the proposed route on the map, after which we will 
adjourn to the other room. 
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Captain Hall's Bemabks. 

My intention was, in fact my orders were, to leave here 
to-morrow, but owing to delays, the public being respon- 
sible for a portion of them, it is not likely that we shall 
leave the port of New York until Thursday next. After 
leaving here, in about one week we will reach St. John's, 
and spend some, three or four days there recoaling. Then 
we go on to the northward, keeping with this channel 
between the Labrador coast and Greenland. A vessel 
from France is expected every day now, the vessel that 
took our charities to the French people. As soon as she 
arrives, she will take about three hundred tons of coal 
and one hundred tons of provisions. The rendezvous is 
at Disco Island, first touching at Holsteinburg. K no ice 
obstructs, the rendezvous is to be at TJpemavik. Taking 
aboard additional coal, filling up the Polaris to the utmost 
capacity, and taking provisions, I bid farewell to the 
civilized world. Whether you will hear from me at the 
end of one year and a half or five, I know not. I am 
going with the determination to conquer. This store of 
provisions that we shall take aboard will answer for load- 
ing down the Polaris ; then, if at any time they should 
fail us, we can return to the place where we shall have 
left a large quantity of provisions, and then we can fight 
back again until we reach the North Pole. My instruc- 
tions from the Secretary of the Navy are, on reaching 
Cape Diggs to go in such direction as I choose, trying, if 
I please, Jones Sound. After entering Jones Sound about 
100 miles, then will commence my duty of trying to discover 
and reach the Pole. On reaching latitude 80°, as I re- 
marked before, I exi)ect to go into harbor and there remain 
during the Arctic winter. The absence of the sun during 
my next winter will be 120 days, and the following winter, 
six months. On reaching that point called the North 
Pole, the north star will be directly over head. Without 
an instrument, with merely the eye, a man can define his 
position when there. Some astronomers tell me I will 
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find a difficulty, when getting near the North Pole, in 
determining my position. It will be the easiest thing in 
the world. Suppose I arrive at the North Pole and the 
sun has descended. Suppose there is an island at the 
North Pole ; around it is the sea. I see a star upon the 
horizon ; that star will remain on the horizon, if I were 
to remain a thousand years at the Pole, without varying 
one iota in height. Then, again, when I am at the Pole 
on the 23d of June, I take the latitude of the sun ; just 
23J*^ high at one and all hours. Five days before the 
24th of June, and five days after, with the finest instru- 
ments we have, you cannot determine one iota of change. 
Therefore you will see that it is the easiest thing in the 
world to determine when you arrive at the North Pole. 
The phenomena displayed there will be deeply interest- 
ing, provided there is land there ; and I am satisfied, 
from the traditions I have learned from the Esquimaux, 
that I will find land there. 
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